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(S) Tetrahydrothienopyridine derivatives, furo and pyrrol o analogs thereof and their preparation and 
uses for inhibiting blood platelet aggregation. 
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in which : R 1 is hydrog n, alkyl, halogen, haloalkyi, hydroxy, aJkoxy, haJoalkoxy, alkylthio, haloaikyithio, 
amino, alkanoyi, haloalkanoyf, carboxy, alkoxycarbonyl, carbamoyl, cyano, nitro, alkanesulphonyl, 
haioalkanesulphonyf or sulphamoyl ; R 2 is optionally substituted alkanoyt, optionaily substituted 
alk noyl, optionally substituted cycioalkylcarbonyl, substituted benzoyl, or 5,6-dihydro-1,4,2-d»xa- 
zin-3-yl; R 3 is hydrogen, hydroxy, optionally substituted aJkoxy, aralkyloxy, alkanoyioxy, aJkenoyloxy, 
cycloaJkyicarbonyioxy, arylcarbonyfoxy, alkoxycarbonyloxy, aralkyloxycarbonylxy, phthalidytoxy, (5- 
methyi-2-oxo-1,3-dioxolen-4-yl)methoxy f (5-phenyl-2-oxo-1 ,3-dioxden-4-yl)methoxy t optionally substi- 
tuted amino or nitro ; Y is -NH- or oxygen or sulphur ; n is 1 to 5; and tautomers and salts of said 
compounds of formula (I), have the abiity to inhibit blood platelet aggregation, and can thus be used for 
treatment and prophylaxis of thrombosis and embolisms. 
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Th present invention relates to a s ries of new tetrahydrothieno[3,2-c]pyridin derivatives and furo and 
pyrrolo analogues of these d rivatives, and provid s processes for preparing thes derivatives as well as 
methods and compositions using them for inhibiting blood platelet aggregation, and, in particular for the treat- 
ment and prophylaxis of thrombosis and embolisms. 
5 A number of tetrahydrot hienopyridine and tetrahydrofuropyridine derivatives is known, and some of these 

have been disclosed to have the ability to inhibit blood platelet aggregation. For example, US Patents No. 4 
051 141 , 4 075 21 5, 4 1 27 580, 4 464 377 and 4 529 596 all disclose compounds of this type, although not all 
disclose that they may be used for the inhibition of blood platelet aggregation. The closest prior art to the pres- 
ent invention is believed to be US Patent No. 4 051 141 , which discloses, inter alia. 5-(2-chIorobenzyl)-4.5.6,7- 
10 tetrahydrothienop,2-cJpyridine, and US Patent No. 4 529 596, which discloses, inter alta, 5-(2-chloro-a- 
methoxycan>onylbenzyl)-4 f 5,6 f 7-tetrahydrothieno[3 f 2-c]pyrldine. 

However, there are problems with the prior art compounds referred to above, especially in that many of 
them require a long time after administration before they manifest their activity. Accordingly, there is a need 
for new compounds of this type having improved activity and the ability to act foster. 
15 We have now discovered a series of new tetrahydrot hieno(3,2-cJpyridine derivatives and furo and pyrrolo 

analogues of these derivatives which have an improved ability to inhibit the aggregation of blood platelets. 

The compounds of the present invention are those compounds of formula (I): 



25 




30 

in which: 

R 1 represents a hydrogen atom, an atkyt group having from 1 to 4 carbon atoms, a halogen atom, a ha- 
loalkyl group having from 1 to 4 carbon atoms and at least one halogen atom, a hydroxy group, an alkoxy group 
having from 1 to 4 carbon atoms, a haloalkoxy group having from 1 to 4 carbon atoms and at least one halogen 
35 atom, an alkyit hio group having from 1 to 4 carbon atoms, a haloalkylt h to group having from 1 to 4 carbon atoms 
and at least one halogen atom, an amino group, an alkanoyl group having from 1 to 5 carbon atoms, a haloalk- 
anoyl group having from 2 to 5 carbon atoms and at least one halogen atom, a carboxy group, an alkoxy carbonyl 
group having from 2 to 5 carbon atoms, a carbamoyl group, a cyano group, a nitro group, an alkanesulphonyl 
group having from 1 to 4 carbon atoms, a haloalkanesulphonyl group having from 1 to 4 carbon atoms and at 
40 least one halogen atom, or a sulphamoyl group; 

R 2 represents an alkanoyl group having from 1 to 10 carbon atoms, a substituted alkanoyl group which 
has from 2 to 10 carbon atoms and which is substituted by at least one of substituents A, defined below, an 
aikenoyl group having from 3 to 6 carbon atoms, a substituted alkenoyi group which has from 3 to 6 carbon 
atoms and which is substituted by at least one of substituents A, defined below, a cycloalkylcarbonyl group 
45 having from 4 to 8 carbon atoms, a substituted cycloalkylcarbonyl group which has from 4 to 8 carbon atoms 
and which is substituted by at least one of substituents A, defined below, a substituted benzoyl group having 
at least one of substituents B, defined below, or a 5,6-dihydro-1,4,2-dioxazin-3-yl group; 

R 3 represents a hydrogen atom, a hydroxy group, an alkoxy group having from 1 to 4 carbon atoms, a 
substituted alkoxy group which has from 1 to 4 carbon atoms and which is substituted by at least one of sub- 
so stituents C, defined below, an aralkyfoxy group in which the aralkyl part is as defined below, an alkanoyloxy 
group having from 1 to 18 carbon atoms, an alkenoyloxy group having from 3 to 6 carbon atoms, a cydoalkyl- 
carbonyloxy group having from 4 to 8 carbon atoms, an aryfcarbonyloxy group in which the aryl part is as de- 
fined below, an alkoxycarbonyloxy group having from 2 to 5 carbon atoms, an araikyloxycarbonyioxy group in 
which the aralkyl part is as defined below, a phthalidyloxy group, a (5-methyl-2-oxo-1 ,3-dtoxolen-4-yl)methoxy 
55 group, a (5-phenyl-2-oxo-1 ,3-dioxolen-4-yl)methoxy group, a group of f rmula -NR"R b 

in which R« and R b are the same or different and each represents a hydrog n atom, an alkyl 
group having from 1 t 4 carbon atoms or a substituted alkyl group which has from 1 to 4 carbon atoms and 
which is substitut d by at I ast one f substituents C, defined below, 
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an aralkylamino group in which the aralkyi part is as defined below, an alkanoytamino group having from 1 to 
18 carbon atoms, an alkenoyiamino group having from 3 to 6 carbon atoms, a cydoalkytcarbonylamino group 
having from 4 to 8 carbon atoms, an arylcarbonylamino group in which the aryl part is as defined below, an 
alkoxy-carbonylamino group having from 2 to 5 carbon atoms, an araJkyfoxycarbonyl amino group in which the 
5 aralkyi part is as defined below, a phthaiidylamino group, a (5-methyi-2-oxo-1 f 3-dioxolen-4-yl)methyl amino 
group, a (5-pheny1-2-oxo-1 ,3-dioxolen-4-yl)methylajTiino group or a nitro group; 
Y represents a group of formula -NH- or an oxygen or sulphur atom; and 

n is an integer from 1 to 5, and, when n is an integer from 2 to 5, the groups represented by R 1 may be 
the same as or different from each other; 
10 said substituents A are selected from halogen atoms, hydroxy groups, alkoxy groups having from 1 to 

4 carbon atoms and cyano groups; 

said substituents B are selected from alkyi groups having from 1 to 4 carbon atoms, halogen atoms and 
alkoxy groups having from 1 to 4 carbon atoms; 

said substituents C are selected from alkoxy groups having from 1 to 4 carbon atoms, alkanoyioxy groups 
is having from 1 to 6 carbon atoms and arylcarbonyloxy groups in which the aryl part is as defined below; 

said aralkyi parts of said aralkyfoxy, aralkyloxycarbonyloxy, aralkylamino and araJkyfoxycarbonyl amino 
groups are alkyl groups which have from 1 to 4 carbon atoms and which are substituted by at least one aryl 
group as defined below; 

said aryl groups and said aryl parts of said arylcarbonyloxy groups and of said arylcarbonylamino 
20 groups have from 6 to 1 0 carbon atoms in a carbocyclic ring which is unsubstituted or is substituted by at least 
one of substituents D, defined below; and 

said substituents D are selected from the groups and atoms defined above in relation to R\ other than 
said hydrogen atom; 

and tautomers thereof and pharmaceutically acceptable salts of said compounds of formula (I) and of 
25 said tautomers. 

The invention also provides a pharmaceutical composition for the treatment and prophylaxis of thrombosis 
or embolisms, comprising an effective amount of a blood platelet aggregation inhibitor in admixture wit h a phar- 
maceutically acceptable carrier or diluent, in which said inhibitor is at least one compound of formula (I), or a 
tautomer or pharmaceutically acceptable salt thereof. 
30 The invention still further provides the use of at least one compound of formula (I), or a tautomer or phar- 

maceutically acceptable salt thereof, in therapy. 

The invention still further provides the use of at least one compound of formula (I), or a tautomer or phar- 
maceutically acceptable salt thereof, for the treatment or prophylaxis of thrombosis or embolisms, in a mam- 
mal, which may be human. 

35 The invention also provides processes for preparing these compounds, which are described in greater de- 

tail hereafter. 

When the compounds of the present invention have an amino or hydroxy group at the 2- or 3- position 
(i.e. R* represents an amino or hydroxy group at the 2- or 3- position), they can exist as keto-enol tautomers, 
that is: 

40 
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15 in which Y, R 1 , R 2 and n are as defined above, and Z represents a group of formula =NH or an oxygen atom. 
These tautomers may or may not be readily separable from each other, and, if they are separable, they may 
be separated by methods well known in the art In any event, the present invention embraces both the indi- 
vidual isolated tautomers, as well as mixtures thereof, and both the isolated tautomers and such mixtures may 
be used in the compositions and methods of the present invention. In particular, the tautomers of formula (la) 

20 are preferred. 

fn the compounds of the present invention, where R 1 represents an alkyl group, this may be a straight or 
branched chain alkyl group having from 1 to 4 carbon atoms, and examples include the methyl, ethyl, propyl, 
isopropyl, butyl, isobutyl, sec-butyl and t-butyl groups. Of these, we prefer those alkyl groups having from 1 to 
3 carbon atoms, more preferably the methyl and ethyl groups. 
25 Where R 1 represents a halogen atom, this may be, for example, a fluorine, chloiine, iodine or bromine atom, 

and is preferably a fluorine or chlorine atom. 

Where R 1 represents a haloalkyi group, the alkyl part may be any one of the alkyl groups exemplified above 
and may be substituted by one or more halogen (for example fluorine, chlorine, bromine or iodine) atoms. There 
is, in principle, no restriction on the number of halogen substituents on the alkyl group, this being limited only 
30 by the number of substituta We atoms. In general, however, from 1 to 5 halogen substituents are preferred, from 
1 to 3 substituents being more preferred. Specific examples of such groups include the fluoromethyl, drfluor- 
omethyf, trifluoromethyl, chloromethyl, dichloromethyl, trichloromethyl, 2-fluoroethyl, 2-chloroethyl, 2-bro- 
moethyl, 2-iodoethyl, 2,2,2-trichloroethyi, 2,2,2-trifiuoroethyf, 2-fluoropropyl, 3-fluoropropyl, 3-chloropropyl, 
2-f luorobutyl, 3-f luorobutyl, 4-chlorobutyl and 4-f luorobutyl groups. The fluorine-substituted and chlorine-sub- 
as stituted groups are preferred, the fluorine-substituted groups being more preferred. The fluoromethyl, difluor- 
omethyi and trifluoromethyl groups are most preferred, especially the trifluoromethyl group. 

Where R 1 represents an alkoxy group, this may be a straight or branched chain alkoxy group having from 
1 to 4 carbon atoms, and examples include the methoxy, ethoxy, pro poxy, isopropoxy, butoxy, isobutoxy, sec- 
butoxy and t-butoxy groups. Of these, we prefer those alkoxy groups having from 1 to 3 carbon atoms, more 
40 preferably the methoxy and ethoxy groups. 

Where R 1 represents a haloalkoxy group, the alkoxy part may be any one of the alkoxy groups exemplified 
above and may be substituted by one or more halogen (for example fluorine, chlorine, bromine or iodine) atoms. 
There is, in principle, no restriction on the number of halogen substituents on the alkoxy group, this being lim- 
ited only by the number of substituta ble atoms. In general, however, from 1 to 5 halogen substituents are pre- 
45 ferred, from 1 to 3 substituents being more preferred. Specific examples of such groups include the f luorome- 
thoxy, difluoromethoxy, trifluoromethoxy, 2-fluoroethoxy, 2-chloroethoxy, 2-bromoethoxy, 2-iodoethoxy, 
2,2,2-trichloroethoxy, 2,2,2-trifluoroethoxy, 2-fluoropropoxy, 3-fluoropropoxy, 3-chloropropoxy, 2-fluorobu- 
toxy, 3-fiuorobutoxy, 4-chIorobutoxy and 4-fluorobutoxy groups. The fluoroalkoxy groups are preferred. The 
fluoromethoxy, difluoromethoxy and trifluoromethoxy groups are most preferred, especially the trifluorome- 
50 thoxy group. 

Where R 1 represents an alkylthio group, this may be a straight or branched chain alkyithio group having 
from 1 to 4 carbon atoms, and examples include the methylthio, ethylthio, propylthio, isopropylthio, butylthio, 
isobutylthio, see-butylthio and t-butylthio groups. Of these, we prefer those alkylthio groups having from 1 to 
3 carbon atoms, more preferably the methylthio and ethylthio groups. 
55 Where R 1 represents a haloalkylthio group, the alkylthio part may be any ne f the alkylthio groups x- 

mptif ied above and may be substituted by one or more halogen (for exampl flu line, chl rin , bromine or 
iodin ) atoms. There is, in principle, no restriction on the numb r of halogen substituents on the alkylthio group, 
this being limited only by th number of substitutabl at ms. In general, h wev r, from 1 to 5 halogen sub- 

5 
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stituents are preferred, from 1 to 3 substituents being more preferred. Specific examples of such groups include 
the flu romethylthio, difluoromethylthio, trifluorornethytthio, 2-fIuoroethylthio f 2-chloroethylthio, 2-bromoe- 
thylthio, 2-iodoethylthio, 2,2,2-mchloroethylthio, 2,2,2-tnTluoroethylthio, 2-fluoropropylthio, 3-fluoropropylth- 
io, 3-chloropropylthio, 2-f luorobutylthio, 3-fluorobutylthio, 4-chlorobutylthio and 4-fluorobutytthio groups. The 
fluorine-substituted groups are preferred. The fluoromethylthio, difluoromethylthio and triflluoromethyfthio 
groups are most preferred, especially the tnfluoromethylthio group. 

Where R 1 represents an alkanoyl group, this has from 1 to 5 carbon atoms and may be a straight or branch- 
ed chain group. Examples include the fbrrnyl, acetyl, propionyi, butyryl, isobutyryl, vaJeryl, isovaleryl and piv- 
aloyi groups, of which the for my I and acetyl groups are preferred. 

Where R 1 represents-a haloalkanoyt group, this has from 2 to 5 carbon atoms and may be a straight or 
branched chain group, which is substituted by one or more halogen (for example fluorine, chlorine, bromine 
or iodine) atoms. There is, in principle, no restriction on the number of halogen substituents on the alkanoyl 
group, this being limited only by the number of substitutaWe atoms. In general, however, from 1 to 5 halogen 
substituents are preferred, from 1 to 3 substituents being more preferred. Examples include the fluoroacetyl, 
difluoroacetyl, trifluoroacetyl, chloroacetyl, trichloroacetyl, bromoacetyl, iodoacetyl, 3-fluoropropionyl. 4-fluo- 
robutyryt and 5-fluorovaleryl groups. Of these, the fluorine-substituted alkanoyl groups are preferred, the flu- 
oroacetyl, difluoroacetyl and trifluoroacetyl groups being more preferred and the trifluoroacetyl group being 
most preferred. 

Where R 1 represents an aJkoxycarbonyl group, this may be a straight or branched chain aJkoxycarbonyl 
group having from 2 to 5 carbon atoms, that is the aikoxy part has from 1 to 4 carbon atoms, and examples 
include the methoxycarbonyl, ethoxycarbonyf, pro poxy carbonyl, isopropoxycarbonyl, butoxycarbonyl, tsobu- 
toxycarbonyi, seo butoxycarbonyl and t-butoxy carbonyl groups. Of these, we prefer those aikoxy carbonyl 
groups having from 1 to 3 carbon atoms, more preferably the methoxycarbonyl and ethoxy carbonyl groups. 

Where R 1 represents an alkanesul phonyl group, this may be a straight or branched chain alkanesul phony! 
group having from 1 to 4 carbon atoms, and examples include the methanesulphonyt, ethanesulphonyf, pro- 
panesulphonyi, Isopropanesulphonyl, butanesul phonyl, isobutanesul phonyl, sec-butanesul phonyl and t-buta- 
nesulphonyl groups. Of these, we prefer those aikanesulphonyl groups having from 1 to 3 carbon atoms, more 
preferably the methanesuiphonyi and ethanesulphonyl groups. 

Where R 1 represents a haloalkanesulphonyl group, the aikanesulphonyl part may be any one of the aika- 
nesulphonyl groups exemplified above and may be substituted by one or more halogen (for example fluorine, 
chlorine, bromine or iodine) atoms. There is, in principle, no restriction on the number of halogen substituents 
on the aikanesulphonyl group, this being limited only by the number of substitutable atoms. In general, how- 
ever, from 1 to 5 halogen substituents are preferred, from 1 to 3 substituents being more preferred. Specific 
examples of such groups include the fluoromet ha nesul phonyl, difluoromet ha nesul phonyl, trifluorornethane- 
sulphonyl, dichloromethanesulphonyl, trichloromethanesulphonyl, 2-fluoroethanesuiphonyl, 2-chloroethane- 
sulphonyl, 2-bromoethanesulphonyl, 2-iodoethanesulphonyl, 2,2,2-mchtoroethanesul phonyl, 2,2,2-trifluoroe- 
thanesulphonyl, 2-fluoropropanesul phonyl, 3-fluoropropanesulphonyl, 3-chloropropanesulphonyl, 2-fluorobu- 
tanesulphonyl, 3-fluorobuta nesul phonyl, 4-chlorobutanesulphonyl and 4-fluorobutanesul phonyl groups. The 
fluorine-substituted aikanesulphonyl and chlorine-substituted aikanesulphonyl groups are preferred, the flu- 
orine-substituted aikanesulphonyl groups being more preferred. The fluoromethanesulphonyl, difluorometha- 
nesulphonyl and trifluoromethanesulphonyl groups are most preferred, especially the trifluoromethanesulpho- 
nyi group. 

Of the above groups and atoms, we especially prefer that R 1 should represent a hydrogen atom; an alkyl 
group having from 1 to 4 carbon atoms; a halogen atom; a fluorine-substituted alkyl group having from 1 to 4 
carbon atoms and at least one fluorine atom; a hydroxy group; an aikoxy group having from 1 to 4 carbon atoms; 
a fluorine-substituted aikoxy group having from 1 to 4 carbon atoms and at least one fluorine atom; an alkylthio 
group having from 1 to 4 carbon atoms; a fluorine-substituted alkylthio group having from 1 to 4 carbon atoms 
and at least one fluorine atom; an amino group; an alkanoyl group having from 1 to 5 carbon atoms; a fluorine- 
substituted alkanoyl group having from 2 to 5 carbon atoms and at least one fluorine atom; an aJkoxycarbonyl 
group having from 2 to 5 carbon atoms; a carbamoyl group; a cyano group; a nitro group; an aikanesulphonyl 
group having from 1 to 4 carbon atoms; a fluorine-substituted aikanesulphonyl group having from 1 to 4 carbon 
atoms and at least one fluorine atom; or a sulphamoyl group. 

More preferably R 1 represents: a hydrogen atom; a methyl group; an ethyl group; a halogen atom; a flu- 
orine-substituted methyl group; a hydroxy group; a met hoxy group; an ethoxy group; a fluorine-substituted me- 
thoxy group; a methylthio group; a fluorine-substituted methylthio group; a formyl group; an acetyl group; a 
fluorine-substituted acetyl group; a methoxycarbonyl group; an ethoxycarbonyl group; a propoxy carbonyl 
group; a carbamoyl group; a cyano group; a nitro group; a methanesuiphonyi group; an ethanesulphonyl group; 
a fluorine-substituted methanesuiphonyi group; r a sulphamoyl group. 
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Still more preferably R 1 repres nts: a halogen atom; a trrfluoromethyi group; a hydroxy group; a dif luoro- 
m thoxy group; a trifluoromethoxy group; a difluoromethylthio group; a trifluoromethylthio group; a formyi 
group; an acetyl group; a trif luoroacetyt group; a cyano group or a nitro group. 

Most preferably R 1 represents: a fluorine atom, a chlorine atom or a trif luoromet hyl group; especially a flu- 
orine atom or a chlorine atom. 

The number of the substituents, n, represented by R 1 is from 1 to 5, although the practical maximum may 
be lower than 5 in some cases if there is a problem of steric hindrance. Preferably n is from 1 to 3, and more 
preferably 1 or 2. The position of substitution by R 1 on the phenyl group is preferably para or ortho, more pre- 
ferably ortho. 

Where R 2 represents an aikanoyl group having from 1 to 1 0 carbon atoms, this may be a straight or branch- 
ed chain group, and examples include the fbrmyl, acetyl, propionyi, butyryl, isobutyryl, valeryl, isovaleryt, piv- 
aloyi, hexanoyl, heptanoyl, octanoyl, nonanoyl and decanoyl groups, of which those groups having from 2 to 
6 carbon atoms are preferred, especially the acetyl, propionyi and isobutyryl groups, of which the acetyl and 
propionyi groups are most preferred. 

Those aikanoyl groups represented by R 2 and having from 2 to 10 carbon atoms may be substituted by 
one or more of substituents A, defined above. Examples of such substituents A include: 
halogen atoms, such as the fluorine, chlorine, bromine and iodine atoms; 
hydroxy groups; 

alkoxy groups having from 1 to 4 carbon atoms, such as those exemplified above in relation to R 1 ; and 
cyano groups. 

In the case of these substituted groups, and all substituted groups referred to herein, there is no specific 
limitation on the number of the substituents, except such as may be imposed by the number of substitutable 
positions and possibly also by steric constraints. However, in general, from 1 to 3 such substituents are pre- 
ferred. 

Specific examples of such substituted aikanoyl groups include the fluoroacetyl, difluoroacetyl, trif luoroa- 
cetyl, chloroacetyl, trichloroacetyl, bromoacetyi, iodoacetyl, 3-fluoropropionyl, 3-chloropropionyi, 3-bromopro- 
pionyl, 3-iodopropionyl, 4-fluorobutyryl, 4-chlorobutyryl, 5-fluorovaleryl, hydroxyacetyl, 3- hydroxy propionyi, 4- 
hydroxy butyryl, 5-hydroxyvaleryl, methoxyacetyl, 3-methoxypropionyl, 4- me thoxy butyryl, 5-methoxyvaleryi, 
ethoxyacetyl, 3-ethoxypropionyl, 4-ethoxybutyryl, 5-ethoxyvaleryl, cyanoacetyl, 3-cyanopropionyl, 4-cyano- 
butyryi and 5-cyanovaleryl groups, of which the fluoroacetyl, difluoroacetyl, trifluoroacetyl, chloroacetyl, 3-fiu- 
oropropionyl, 3-chloropropionyl, hydroxyacetyl, 3-hydroxy propionyi, methoxyacetyl, 3-methoxypropionyl, 
ethoxyacetyl, cyanoacetyl and 3-cyanopropionyl groups are more preferred. Still more preferred are the flu- 
oroacetyl, difluoroacetyl, trifluoroacetyl, chloroacetyl, 3-fluoropropionyl, hydroxyacetyl, methoxyacetyl, ethox- 
yacetyl and cyanoacetyl groups. The most preferred groups are the fluoroacetyl, difluoroacetyl, trifluoroacetyl, 
chloroacetyl, 3-fluoropropionyl, hydroxyacetyl, methoxyacetyl and cyanoacetyl groups, especially the fluoro- 
acetyl, difluoroacetyl and trifluoroacetyl groups. 

Where R 2 represents an alkenoyi group having from 3 to 6 carbon atoms, this may be a straight or branched 
chain group, and examples include the acryloyl, methacryloyi, 2-butenoyl, 2-pentenoyi and 2-hexenoyl groups, 
of which the acryloyl and methacryloyi groups are preferred. 

These alkenoyi groups may also be substituted by one or more of substituents A, defined and exemplified 
above. Specific examples of such substituted groups include the 3-fluoroacryioyi, 3-chloroacryloyl and 3-cy- 
anoacryioyl groups, of which the 3-fluoroacryloyi group is particularly preferred. 

Where R 2 represents a cycloalkylcarbonyl group, this has from 4 to 8 carbon atoms, that is the cycloalkyl 
group itself has from 3 to 7 ring carbon atoms. Examples of such groups include the cyclopropylcarbonyl, cy- 
clobutyicarbonyi, cyclopentylcarbonyl, cycJohexytcarbonyl and cycloheptylcarbonyi groups, of which the cyclo- 
propylcarbonyl and cycJobutylcarbonyl groups are particularly preferred. 

These cycloalkylcarbonyl groups may also be substituted by one or more of substituents A, defined and 
exemplified above. Specific examples of such substituted groups include the 2-fluorocyclopropylcarbonyl, 2,2- 
difluorocyclopropylcarbonyl, 2-chlorocyclopropylcarbonyl, 2-bromocyclopropylcarbonyl, 2-fluorocyclobutyl- 
carbonyi, 2-chlorocyclobutylcarbonyl, 2-fluorocyclopentylcarbonyl, 2-chlorocyclopentylcarbonyl, 2-fluorocy- 
clohexylcarbonyl, 2-chlorocyclohexylcarbonyl, 2- hydroxy cyclopropylcarbonyl, 2-hydroxycyclobutylcarbonyl, 2- 
hydroxycyclopentylcarbonyl, 2-hydroxycyclohexylcarbonyl, 2- met hoxy cyclopropylcarbonyl, 2-methoxycydo- 
butylcarbonyl, 2-methoxycyclopentylcarbonyt, 2-methoxycyclohexylcarbonyl, 2-et hoxy cyclopropylcarbonyl, 
2-ethoxycyclobutylcarbonyl, 2-ethoxycyclopentylcarbonyl, 2-ethoxycyclohexylcarbonyl, 2-cyanocyclopropyl- 
carbonyl, 2-cyanocyciobutylcarbonyl, 2-cyanocyclopentylcarbonyl and 2-cyanocyclohexytcarbonyl groups, of 
which th 2-fluorocyclopropyicarbonyt, 2,2-difluorocyclopropylcarbonyl, 2-chlorocyclopropylcarbonyl, 2-fluo- 
rocyclobutylcarbonyl, 2-chlorocyclobutylcarbonyl, 2-fluorocyclopentylcarbonyl, 2-fIuorocyclohexylcarbonyl, 2- 
hydroxycyclopropylcarbonyl, 2-methoxycycl propylcarbonyl, 2-ethoxycydopropylcarbonyl and 2-cyanocyclo- 
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propyl carbonyl groups ar preferred. More preferred group are th 2-fluorocyclopropyfcarbonyl, 2-chiorocy- 
dopropylcarbonyl, 2-flu rocydobutylcarbonyl and 2-methoxycydopropylcarbonyi groups, and th most pre- 
ferred is th 2-fIuorocyc!opropylcarbonyl group. 

Where R 2 represents a substituted benzoyl group, this is substituted by at least one of substituents B, which 
are selected from alkyl groups having from 1 to 4 carbon atoms, halogen atoms and alkoxy groups having from 

1 to 4 carbon atoms, all of which may be as exemplified in relation to the same groups and atoms represented 
by R 1 . The number of the substituents may be from 1 to 5, provided that there is no problem of steric hindrance; 
preferably, however, there are from 1 to 3 substituents, more preferably 1 or 2. Specific examples of such sub- 
stituted benzoyl groups include the 2-ftuorobenzoyl, 3-fluorobenzoyi, 4-fIuorobenzoyl, 2,4-difluorobenzoyi, 
2,4,e-trifluorobenzoyl, 2,3,4,5,6-pentafluorobenzoyl, 4-chlorobenzoyl, 2,4-dichlorobenzoyl, 4-methyl benzoyl, 
2,4-dimethylbenzoyl, 4-ethylbenzoyl, 2,4-diethylbenzoyl, 4-methoxybenzoyl, 2,4-dimethoxybenzoyl, 4-ethox- 
ybenzoyl and 2,4-diethoxybenzoyl groups, of which the 4-fluorobenzoyl and 2,4-drfluorobenzoyl groups are 
preferred. 

Where R 3 represents an alkoxy group, this may be a straight or branched chain group having from 1 to 4 
carbon atoms and may be any of the alkoxy groups exemplified above in relation to R 1 . Such a group may be 
unsubstituted or it may have one or more substituents selected from substituents C, defined above, and ex- 
amples of which are as follows: 

alkoxy groups having from 1 to 4 carbon atoms, such as those exemplified above in relation to R 1 ; 

alkanoyioxy groups having from 1 to 6 carbon atoms, which may be a straight or branched chain group, 
for example the formyioxy, acetoxy, propionytoxy, butyryloxy, isobutyryloxy, valeryloxy, isovaleryloxy, piva- 
loyloxy or hexanoyloxy groups, of which those groups having from 1 to 5 carbon atoms are preferred, and the 
acetoxy, propionyloxy, butyryloxy and pivaJoyloxy groups are most preferred; and 

arylcarbonyloxy groups in which the aryl part is as defined above, for example the arylcarbonyloxy 
groups exemplified below in relation to R 3 . 

Specific examples of such substituted alkoxy groups include the methoxymethoxy, ethoxymethoxy, pro- 
poxy met hoxy, butoxymethoxy, 2-methoxyethoxy, 2-ethoxyethoxy, formyloxymethoxy, acetoxymethoxy, pro- 
pionyloxymethoxy, 2-formyloxyethoxy, 2- acetoxy et hoxy, 2-propionyloxyethoxy, 3-acetoxypropoxy, 4-acetox- 
ybutoxy, vaJeryloxymethoxy, pivaloyloxymethoxy, benzoyloxymethoxy, naphthoyloxymethoxy, pj-toluoyloxy- 
methoxy, 2-chlorobenzoyloxymethoxy, 2-benzoyloxyethoxy, 3-benzoyloxypropoxy and 4- benzoyl oxybutoxy 
groups, of which the pivaloyloxymethoxy group is most preferred. 

Where R 3 represents an aralkytoxy group, the alkoxy part is an alkoxy group having from 1 to 4, preferably 
from 1 to 3, carbon atoms, such as those exemplified above in relation to R\ especially the methoxy, ethoxy, 
propoxy or isopropoxy groups. The aryl part is as defined above and has from 6 to 1 0, preferably 6 or 1 0, ring 
carbon atoms. Examples of such aryl groups include the phenyl, 1-naphthyl and 2-naphthyl groups and such 
groups which are substituted by one or more of substituents D, defined above and examples of which have 
been given in relation to the same groups and atoms which may be represented by R 1 . The alkoxy part may 
be substituted by one or more aryl groups, the maximum being dictated only by the number of substitutable 
positions and possibly also by steric constraints; however, from 1 to 3 aryl groups are normally preferred, 1 or 

2 being more preferred and 1 being most preferred. Specific examples of the aralkyloxy groups include the 
benzyioxy, 1-naphthylmethoxy, 2-naphthylmethoxy, phenethyloxy, a-methylbenzyloxy, 3- phenyl propoxy, 2- 
phenyl propoxy, 1 -phenyl propoxy, 4-phenylbutoxy, benzhydryloxy (i.e. diphenylmethoxy) and trityioxy (i.e. tri- 
phenylmethoxy) groups (of these, the benzyioxy and phenethyloxy groups are preferred), and such groups 
which are substituted by one or more of substituents D. 

Where R 3 represents an alkanoyioxy group, this may be a straight or branched chain group and has from 
1 to 18 carbon atoms. Examples of such groups include the formyioxy, acetoxy, propionyloxy. butyryloxy, iso- 
butyryloxy, valeryloxy, isovaleryloxy, pivaloyloxy, hexanoyloxy, heptanoyloxy, octanoyloxy, nonanoyloxy, de- 
canoyloxy, lauroyloxy, myristoyloxy, paimitoyioxy and stearoyloxy groups, of which those groups having from 
1 to 12 carbon atoms are preferred, those having from 2 to 10 carbon atoms are more preferred, and those 
having from 2 to 5 carbon atoms are most preferred, especially the acetoxy, propionyloxy, butyryloxy, piva- 
loyloxy, nonanoyloxy and decanoytoxy groups, of which the acetoxy, propionyloxy, butyryloxy and pivaloyloxy 
groups are most preferred. 

Where R 3 represents an alkenoyloxy group, this may be a straight or branched chain group and has from 

3 to 6, more preferably 3 or 4, carbon atoms. Examples of such groups include the acryloyloxy, methacryloy- 
loxy, 2-butenoyloxy, 2-pentenoyloxy and 2-hexenoyloxy groups, of which the acryloyloxy and methacryloyioxy 
groups are preferred. 

Where R 3 represents a cycloalkylcarbonyloxy group, this has from 4 to 8, m re preferably from 4 to 7, car- 
bon atoms, that is the cycloalkyl group itself has from 3 to 7 ring carbon atoms. Examples of such groups include 
thecydopropylcartx>nyloxy,(^dobuty ntylcarbonyl xy, cydohexylcarbonyloxy and cyclo- 
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heptylcarbonyioxy groups, of which t h cyclopropylcarbonyloxy and cyclobutylcarbonyloxy groups are partic- 
ularly preferred. 

Where R 3 represents arylcarbonytoxy group, the aryl part is as defined above, and examples of such 
groups include the benzoyl oxy, 1-naphthoyioxy, 2-naphthoyloxy, o- ? rrv and £-toluoyloxy, o-, nv and g-chlor- 
5 obenzoyioxy, o-, rrv and p_-f!uoro benzoyl oxy, o-, nv and pj-met hoxybenzoyloxy, 2,3-, 2,4-, 2,5-, 2,6-, 3,4- and 
3,5-dichlorobenzoyloxy, 2,4-difluorobenzoyloxy and 2,4,6-trif (uorobenzoyioxy groups, preferably the benzoy- 
loxy group. 

Where R 3 represents an alkoxycarbonyioxy group, this may be a straight or branched chain alkoxycarbo- 
nyfoxy group having from 2 to 5 carbon atoms, that is the alkoxy part has from 1 to 4 carbon atoms, and ex- 
w amples include the methoxycarbonytoxy, ethoxy carbon yt oxy, pro poxy carbo nyi oxy , isopropoxycarbonyloxy, 
butoxycarbonyloxy, isobutoxycarbonyloxy, sec-butoxycarbonyloxy and t- butoxycarbonyloxy groups. Of these, 
we prefer those alkoxycarbonyioxy groups having from 1 to 3 carbon atoms in the alkoxy part and the t-bu- 
toxycarbonyloxy group, more preferably the methoxycarbonyioxy, ethoxycarbonyioxy and t-butoxycarbonyloxy 
groups. 

is Where R 3 represents an aralkyioxycarbonyJoxy group, the alkoxy part is an alkoxy group having from 1 to 

4, preferably from 1 to 3, carbon atoms, such as those exemplified above in relation to R 1 , especially the me- 
t hoxy, ethoxy, propoxy or isopropoxy groups. The aryl part is as defined above and has from 6 to 1 0, preferably 
6 or 10, ring carbon atoms. Examples of such aryl groups include the phenyl, 1-naphthyl and 2-naphthyl groups 
and such groups which are substituted by one or more of substituents D, defined above and examples of which 

20 have been given in relation to the same groups and atoms which may be represented by R 1 . The alkoxy part 
may be substituted by one or more aryl groups, the maximum being dictated only by the number of substitutabte 
positions and possibly also by steric constraints; however, from 1 to 3 aryl groups are normally preferred, 1 or 
2 being more preferred and 1 being most preferred. Specific examples of the arai kyl oxy carbo nyi oxy groups 
include the benzyloxycarbonyloxy, 1-naphthyl methoxycarbonyioxy, 2-naphthyl methoxycarbonyioxy, phene- 

25 thyloxycarbonyloxy, a-m et hyl be nzyl oxycarbo nyloxy , 3-phenylpropoxycarbonyioxy, 2- phenyl pro poxycarbony- 
loxy, 1-phenylpropoxycarbonyloxy, 4- phenyl butoxycarbonyloxy, benzh yd ryl oxycarbo nyi oxy and trityloxycar- 
bonyloxy groups (of these, the benzyloxycarbonyloxy group is preferred), and such groups which are substi- 
tuted by one or more of substituents D. 

Where R 3 represents a group of formula -NR*R b , R* and R b are the same or different and each represents 

30 a hydrogen atom, an aJkyi group having from 1 to 4 carbon atoms or a substituted alkyl group which has from 
1 to 4 carbon atoms and which is substituted by at least one of substituents C, defined above. Examples of 
the alkyl groups which may be represented by R* and R b are as given above in relation to R 1 , and examples 
of the substituted alkyl groups which may be represented by R* and R b are the substituted alkyl groups cor- 
responding to the substituted alkoxy groups, as given above in relation to R 3 . Specific examples of these 

35 groups of formula -NR*R b include the amino, methyiamino, ethylamino, propylamtno, isopropyiamino, butyl a- 
mino, isobutylamino, seobutylamino, t-butytamino, dimethylamino, diethyiamino, dipropylamino, diisopropy- 
lamino, dibutylamino, methyl ethylamino, methylpropylamino, M-(methoxymethyl)amino, N-(2-methoxye- 
thyl)amino, N-(acetoxymethyl)amino, ^(pivaloytoxymethyl)amino, N-(benzoylmethyl)amino, N-(2-acetoxye- 
thyl)amino, N : (2-pivaloyloxyethyl)amino and N-(2-benzoyiethyi)amino groups, preferably the amino, methy- 

40 lamino, ethylamino, ^(acetoxymethyl)amino and N-{pivaloyioxymethyl)amino groups. 

Where R 3 represents an aralkylamino group, the alkyl part is an alkyl group having from 1 to 4, preferably 
from 1 to 3, carbon atoms, such as those exemplified above in relation to R 1 , especially the methyl, ethyl, propyl 
or isopropyi groups. The aryl part is as defined above and has from 6 to 10, preferably 6 or 10, ring carbon 
atoms. Examples of such aryl groups include the phenyl, 1-naphthyl and 2-naphthyl groups and such groups 

45 which are substituted by one or more of substituents D, defined above and examples of which have been given 
in relation to the same groups and atoms which may be represented by R 1 . The alkyl part may be substituted 
by one or more aryl groups, the maximum being dictated only by the number of substitutabte positions and 
possibly also by steric constraints; however, from 1 to 3 aryl groups are normally preferred, 1 or 2 being more 
preferred and 1 being most preferred. Specific examples of the aralkylamino groups include the benzylamino, 

so N-(1-naphthylmethyl)amino, N-(2-naphthylmethyl)amino, phenethylamino, N-(a-methylbenzyl)amino, N-(3- 
phenylpropyl)amino, N-(2-phenylpropyl)amino, N-(1 -phenyl propyl)amino, N-(4-phenylbutyl)amino, benzhy- 
dryiamino and tritylamino groups (of these, the benzylamino group is preferred), and such groups which are 
substituted by one or more of substituents D. 

Where R 3 represents an alkanoylamino group, this may be a straight or branched chain group and has 

55 from 1 to 18 carbon at ms. Exampl s of such groups includ th f rmamid , acetamido, propionamido, butyr- 
amido, isobutyramido, val rylamino, isovalerylamino, phvaloytamino, hexanoylamino, heptanoyl amino, octa- 
noylamino, nonanoylamino, decanoylamino, lauroyl amino, myristoyl amino, palmitoytamino and stearoyiamin 
groups, f which those groups having from 1 to 12 carbon atoms are preferr d, those having from 2 to 10 carbon 
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atoms are more preferred, and those having from 2 to 5 carbon atoms are most preferred, especially th acet- 
amido, propionamido, butyramido, plvaloylamino, nonanoylamino and decanoylamino groups, of which the 
acetamido, propionamido, butyramido and pivaloylamino groups are most preferred. 

Where R 3 represents an alkenoyiamino group, this may be a straight or branched chain group and has 
from 3 to 6 carbon atoms. Examples of such groups include the acryloylamino, methacryloyiamino, 2-bute- 
noylamino, 2-pentenoylamino and 2-hexenoylamino groups, of which the acryloylamino and methacryloyia- 
mino groups are preferred. 

Where R 3 represents a cycloalkylcarbonylamino group, this has from 4 to 8 carbon atoms, that is the cy- 
cloalkyt group itself has from 3 to 7 ring carbon atoms. Examples of such groups include the cyclo propyl car- 
bo nyJamino, cydobutylcaroonylarnino, cyclopentylcarbonylamino, cyclohexylcarbonylamino and cydoheptyl- 
carbonyt amino groups, of which the cydopropylcarbonylamino and cydo butyl carbonyf amino groups are par- 
ticularly preferred. 

Where R 3 represents an arytcarbonyiamino group, the aryl part is as defined above, and examples of such 
groups include the benzamido, 1-naphthoylamino, 2-naphthoylamino, o-, m- and pj-toluoyJamino, o-, m- and 
2-chJorobenzamido, o-, rrv and p-fluorobenzamido, a-, nv and £-methoxy benzamido, 2,4-dichlorobenzamido, 
2,4-dtfluorobenzamido and 2,4,6-trifluorobenzamido groups, preferably the benzamido group. 

Where R 3 represents an alkoxycarbonylamino group, this may be a straight or branched chain alkoxycar- 
bonylamino group having from 2 to 5 carbon atoms, that is the alkoxy part itself has from 1 to 4 carbon atoms, 
and examples indude the methoxycarbonyiamino, ethoxycarbonylamino, propoxycarbonylamino, isopropox- 
ycarbonyl amino, butoxycarbonyiamino, isobutoxycarbonylamino, sec- butoxycarbonyl amino and t-butoxycar- 
bonylamino groups. Of these, we prefer those alkoxycarbonylamino groups having from 1 to 3 carbon atoms 
in the alkoxy part and the t-butoxycarbonylamino group, more preferably the methoxycarbonyiamino, ethox- 
ycarbonylamino and t-butoxycarbonylamino groups. 

Where R 3 represents an aralkoxycarbonylamino group, the alkoxy part is an alkoxy group having from 1 
to 4, preferably from 1 to 3, carbon atoms, such as those exemplified above in relation to R 1 , especially the 
methoxy, ethoxy, propoxy or isopropoxy groups. The aryl part is as defined above and has from 6 to 10, pre- 
ferably 6 or 10, ring carbon atoms. Examples of such aryl groups indude the phenyl, 1 -naphthyl and 2-naphthyf 
groups and such groups which are substituted by one or more of substrtuents D, defined above and examples 
of which have been given in relation to the same groups and atoms which may be represented by R 1 . The alkoxy 
part may be substituted by one or more aryl groups, the maximum being dictated only by the number of sub- 
stitutable positions and possibly also by steric constraints; however, from 1 to 3 aryl groups are normally pre- 
ferred, 1 or 2 being more preferred and 1 being most preferred. Specific examples of the araJkyioxycarbony- 
lamino groups indude the benzyloxycarbonylamino, N-{1-naphthylmethoxycarbonyl)amino, N-(2-naphthylme- 
thoxycarbonyl)amino, phenethyloxycarbonylamino, N-(a-methylbenzyloxycart)onyl)amino, N-{3-phenylpro- 
poxycarbonyl)amino, N-(2-phenylpropoxycarbonyl)amino, N-<1 -phenyl propoxycarbonyOamino, N-(4-phenyl- 
butoxycarbonyl)amino, benzhydryloxycarbonylamino and trityloxycarbonylamino groups (of these, the benzy- 
loxycarbonylamino group is preferred), and such groups which are substituted by one or more of substituents 
D. 

Y represents a group of formula -NH- or an oxygen or sulphur atom, preferably an oxygen or sulphur atom, 
and more preferably a sulphur atom. 

R 3 may be at either the 2- or the 3- position of the tetrahydropyrrolopyridyl, tetrahydrothienopyridyl or tet- 
rahydrofuropyridyl group, but is preferably at the 2-position, especially when the Y is an oxygen or sulphur atom, 
Le. on the tetrahydrothienopyridyl or tetrahydrofuropyridyl group. 

In the compounds of the present invention, the carbon atom to which the group represented by R 2 is at- 
tached is an assymetric carbon atom, and other carbon atoms may be assymetric, and the compounds ac- 
cordingly form optical isomers. Although these are all represented herein by a single molecular formula, the 
present invention includes both the individual, isolated isomers and mixtures, induding racemates thereof. 
Where stereospecif ic synthesis techniques are employed or optically active compounds are employed as start- 
ing materials, individual isomers may be prepared directly; on the other hand, if a mixture of isomers is pre- 
pared, the individual isomers may, if desired, be obtained by conventional resolution techniques. However, if 
desired, a mixture of isomers may be used. 

In addition, when the compounds of the present invention have one or more carbon-carbon double bonds 
or one or more disubstituted cydoalkyl moieties, they form ds and trans isomers. The present invention in- 
cludes both the individual, isolated isomers and mixtures thereof. 

The compounds of the present invention can form acid addition salts. There is no particular restriction on 
the nature of thes salts, provided that, where they are intend d for therapeutic use, they are pharmaceutical ly 
acceptabl . There they are intended for non-therapeutic us s, e.g. as intermediates in the preparation of other, 
and possibly more active, compounds, even this restricti n does not apply. Examples of such add addition 
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salts include: salts with mineral acids, especially hydrohalic acids (such as hydrofluoric acid, hydrobromic acid, 
hydroiodic add or hydrochl ric acid), nitric acid, carbonic acid, sulphuric acid or phosphoric acid; salts with 
lower alkylsulphonic acids, such as methanesulphonic acid, trifiuoromethanesulphonic acid or ethanesulphon- 
ic acid; salts with arylsulphonic acids, such as benzenesulphonic acid or £-toluenesul phonic acid; and salts 
5 with organic carboxylic acids, such as acetic add, propionic acid, butyric acid, fumaric acid, tartaric acid, oxalic 
add, malonic add, maleic add, maiic acid, succinic acid, benzoic acid, mandelic acid, ascorbic add, lactic acid, 
gluconic acid or citric add. 

The compounds of the present invention may also readily form hydrates and these, also, form part of the 
present invention. 

10 Additionally, when R 3 represents an amino group or a substituted amino group, the resulting compound 
can form a complex salt with a metal ion, and such complex salts also form part of the present invention. Ex- 
amples of such complex salts indude salts with calcium chloride, magnesium chloride, zinc chloride, ferric 
chloride, stannic chloride and nickel chloride. Such complexes may readily be prepared by methods well known 
in the art 

15 Preferred d asses of compounds of the present invention are those compounds of formula (I) and tauto- 

mers and salts thereof in which: 

(A) R 1 represents a hydrogen atom, an alkyl group having from 1 to 4 carbon atoms, a halogen atom, a 
f luoroalkyl group having from 1 to 4 carbon atoms and at (east one fluorine atom, a hydroxy group, an alkoxy 
group having from 1 to 4 carbon atoms, a fluoro alkoxy group having from 1 to 4 carbon atoms and at least 

20 one fluorine atom, an alkylt hk> group having from 1 to 4 carbon atoms, a fluoroalkylthio group having from 

1 to 4 carbon atoms and at least one fluorine atom, an amino group, an alkanoyi group having from 1 to 5 
carbon atoms, a fluoroalkanoyl group having from 2 to 5 carbon atoms and at least one fluorine atom, an 
aikoxycarbonyl group having from 2 to 5 carbon atoms, a carbamoyl group, a cyano group, a nitro group, 
an alkanesulphonyl group having from 1 to 4 carbon atoms, a fiuoroalkanesul phony! group having from 1 

25 to 4 carbon atoms and at least one fluorine atom, or a sulphamoyl group. 

(B) R 2 represents an alkanoyi group having from 2 to 6 carbon atoms, a substituted alkanoyi group which 
has from 2 to 6 carbon atoms and which is substituted by at least one of substituents A', defined below, a 
cydoalkylcarbonyl group having from 4 to 7 carbon atoms, a substituted cydoalkylcarbonyl group which 
has from 4 to 7 carbon atoms and which is substituted by at least one of substituents A', defined below, a 

30 substituted benzoyl group having at least one fluorine substituent, or a 5,6-dihydro-1,4,2-4ioxazin-3-yi 

group; and 

said substituents A' are selected from fluorine atoms, chlorine atoms, hydroxy groups, methoxy 
groups, ethoxy groups and cyano groups. 

(C) R 3 represents a hydrogen atom, a hydroxy group, an alkoxy group having from 1 to 4 carbon atoms, 
35 an alkoxymethoxy group in which the alkoxy part has from 1 to 4 carbon atoms, an alkanoyioxymethoxy 

group in which the alkanoyi part has from 1 to 5 carbon atoms, a benzyloxy group which is unsubstituted 
or is substituted by at least one of substituents D% defined below, an alkanoyfoxy group having from 1 to 
1 8 carbon atoms, an alkenoyloxy group having 3 or 4 carbon atoms, a cydoalkylcarbonyloxy group having 
from 4 to 7 carbon atoms, a benzoyloxy group which is unsubstituted or is substituted by at least one of 

ao substituents D', defined below, an aikoxycarbonyl oxy group having from 2 to 5 carbon atoms, a benzylox- 

ycarbonytoxy group which is unsubstituted or is substituted by at least one of substituents D', defined be- 
low, a phthalidyioxy group, a (5-methyi-2-oxo-1 ,3-dioxolen-4-yt)methoxy group, a (5-phenyl-2-oxo-1 ,3-di- 
oxolen-4-yl)methoxy group, a group of formula -NR*R b 

in which R* and R b are the same or different and each represents a hydrogen atom, a methyl group 

45 or an ethyl group, or R* represents a hydrogen atom and R b represents an alkanoyloxymethyl group in 

which the alkanoyi part has from 1 to 5 carbon atoms, 

a benzyl ami no group, an alkanoyi amino group having from 1 to 18 carbon atoms, an alkenoylamino group 
having 3 or 4 carbon atoms, a cydoalkylcarbonylamino group having 6 or 7 carbon atoms, a benzoylamino 
group which is unsubstituted or is substituted by at least one of substituents D\ defined below, an alkox- 
50 y carbon yi amino group having from 2 to 5 carbon atoms or a benzyloxycarbonyi amino group which is un- 

substituted or is substituted by at least one of substituents D', defined below; and 

said substituents D' are selected from fluorine atoms, chlorine atoms, methyl groups and methoxy 
groups. 

(D) Y represents an oxygen or sulphur atom. 

55 Ofthes ,w prefer those compounds in which R 1 is as defined in (A) above, R 2 is as defined in (B) above, 

R 3 is as defined in (C) above and Y is as defined in (D) above. 

Mor preferred classes of compounds of the present invention are those c mp unds of formula (I) and 
tautomers and salts thereof in which: 
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(E) R 1 represents a hydrogen atom, a methyl group, an ethyl group, a halogen atom, a methyl group sub- 
stituted by at least n fluorine atom, a hydroxy group, a methoxy group, an ethoxy group, a met hoxy group 
substituted by at least one fluorine atom, a methylthio group, a methylthio group substituted by at least 
one fluorine atom, a formyi group, an acetyl group, an acetyl group substituted by at least one fluorine 
atom, an alkoxycarbonyi group having from 2 to 4 carbon atoms, a carbamoyl group, a cyano group, a nitro 
group, a methanesulphonyl group, an ethanesulphonyl group, a methanesuiphonyl group substituted by 

. at least one fluorine atom, or a sulphamoyl group. 

(F) R 2 represents an alkanoyi group having from 2 to 6 carbon atoms, a substituted alkanoyl group which 
has from 2 to 6 carbon atoms and which is substituted by at least one fluorine atom, a cydoalkytcarbonyi 
group having from 4 to 7 carbon atoms, or a substituted cycloaikylcarbortyl group which is substituted by 
at least one fluorine atom. 

(G) R 3 represents a hydrogen atom, a hydroxy group, a methoxy group, an ethoxy group, a t-butoxy group, 
a met hoxymet hoxy group, an alkanoyl oxymethoxy group in which the alkanoyl part has from 1 to 5 carbon 
atoms, a benzyloxy group, an aJkanoyioxy group having from 1 to 12 carbon atoms, an aikenoyloxy group 
having 3 or 4 carbon atom, a cycloalkylcarbonyloxy group having from 4 to 7 carbon atoms, a benzoyloxy 
group, an alkoxycarbonyloxy group having from 2 to 5 carbon atoms, a benzyloxycarbonyloxy group, a 
phthalidyioxy group, a (5-methyl-2-oxo-1 ,3-dioxolen-4-yl)methoxy group, a (5-phenyi-2-oxo-1 ,3-dioxolen- 
4-yi)methoxy group, an amino group or a t-butoxy carbonyl amino group. 

Of these, we prefer those compounds in which R 1 is as defined in (E) above, R 2 is as defined in (F) above. 
R3 is as defined in (G) above and Y is as defined in (D) above. 

Still more preferred classes of compounds of the present invention are those compounds of formula (I) 
and tautomers and salts thereof in which: 

(H) R 1 represents a halogen atom, a trffluoromethyl group, a hydroxy group, a drf luoromethoxy group, a 
trif luoromethoxy group, a difluoromethylthio group, a trifluoromethylthio group, a formyi group, an acetyl 
group, a trifluoroacetyl group, a cyano group or a nitro group. 

(I) R 3 represents a hydrogen atom, a hydroxy group, a pivaloytoxymethoxy group, an alkanoyloxy group 
having from 2 to 10 carbon atoms, an alkoxycarbonyloxy group having from 2 to 5 carbon atoms or a (5- 
methyl-2-oxo-1 , 3-d loxolen-4-yl)met hoxy group. 

(J) Y represents a sulphur atom. 

Of these, we prefer those compounds in which R 1 is as defined in (H) above, R 2 is as defined in (F) above, 
R 3 is as defined in (I) above and Y is as defined in (J) above. 

The most preferred classes of compounds of the present invention are those compounds of formula (I) 
and tautomers and salts thereof in which: 

(K) R 1 represents a fluorine or chlorine atom. 

(L) R 2 represents an acetyl group, a propionyi group, a substituted acetyl or propionyl group which is sub- 
stituted by at least one fluorine atom, a cydopnopyi carbonyl group, cycio butyl carbonyl group, or a substi- 
tuted cydopropylcarbonyl or cyclobutylcarbonyl group which is substituted by at least one fluorine atom. 
(M) R 3 represents a hydrogen atom, a hydroxy group, a pivaloyloxymethoxy group, an alkanoyloxy group 
having from 2 to 6 carbon atoms or an alkoxycarbonyloxy group having from 2 to 5 carbon atoms. 
Of these, we prefer those compounds in which R 1 is as defined in (K) above, R 2 is as defined in (L) above, 

R3 is as defined in (M) above and Y is as defined in (J) above. 

In all of the above classes of compounds, we prefer that n should be from 1 to 3, especially 1 or 2, and 

most preferably 1 . 

Specific examples of preferred compounds of the present invention are those compounds of formula (II) 
or (Ha), shown below, in which R\ R 2 R 3 /Z and Y are as defined in the following Table 1 . In the column headed 
"R 3 /Z", the "R 3 " applies to compounds of formula (II), whilst T applies to compounds of formula (Ha): 
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R2 



10 



5 




(tta) 



In the Table, the following abbreviations are used to refer to certain substituent groups: 

Ac acetyl 

is Act acryloyl 

tBoc t-butoxycarbonyl 

Boz benzoyl 

cBu cyclobutyl 

tBu t-butyl 

20 Bun butenoyl 

Byr butyryl 

[Byr isobutyryl 

Bz benzyl 

Bzc benzyloxycarbonyl 

25 Car carbamoyl 

Den decanoyl 

Ddoz 5,6-dihydro-1 f 4,2-dioxazin-3-yl 

Et ethyl 

Etc ethoxycarbony! 

30 Fo formyl 

cHp cycloheptyl 

cHx cyclohexyl 

Hxn hexanoyl 

Lau lauroyi 

35 Me methyl 

Mec methoxycarbonyl 

Mod (5-methyl-2-oxo-1 ,3-dioxolen-4-yl)methyl 

Nnn nonanoyl 

Pit palmitoyl 

40 Ph phenyl 

Phth phthalldyl 

Piv prvaloyl 

cPn cyclopentyl 

cPr cyclopropyl 

45 Prn propionyl 

Va valeryi 

iVa isovaleryl 



50 
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No. 


Formula R x 


R 2 




Y 




1 


/ TT\ 


Pn 


Ddoz 


U 
XX 


S 


15 


2 
3 


I XI) 
< TT\ 


2-FPh 

O /~» 1 Til— 

2-ClPh 


Ddoz 
Ddoz 


H 


s 
s 




4 


( TT \ 


2-CNPh 


Ddoz 


jj 


s 




5 




2-N0 2 Ph 


Ddoz 


XI 
XX 


s 


20 


6 


( TT) 


2 - CHF^ Ph 


Ddoz 


H 






7 


(TT) 


, 6-aiFPh 


Ddoz 


H 


s 




8 


( TT) 


2-F, 6-ClPh 


Ddoz 


H 


s 


25 


9 

10 


V XI I 
(II) 


O T?nWi 

^ FPn 

O _ /-it nu 

^ < — lfh 


Ac 
Ac 


H 
H 


o 

O 

o 
o 




11 


( IT) 


^ -CNPn 


Ac 


H 


c 




12 


(II) 


^ - wo^ Pn 


Ac 


H 


o 


30 


13 


(IT) 




Ac 


H 


c 
o 




14 


(II) 


^ # o -aiFPn 


Ac 


H 


o 
o 




15 


(II) 


2-F 6-C1PH 


Ac 


H 


c 


35 


16 


(II) 


2,4-diFPh 


Ac 


H 


Q 


17 


(II) 


2-F,6-CNPh 


Ac 


H 


C 
O 




18 


(II) 


Ph 


Prn 


H 


s 




19 


(ID 


2-FPh 


Prn 


H 


s 


40 


20 


(II) 


2-ClPh 


Prn 


H 


s 




21 


(II) 


2-BrPh 


Prn 


H 


s 




22 


(ID 


2-IPh 


Prn 


H 


s 


45 


23 


(ID 


2-HOPh 


Prn 


H 


s 




24 


(ID 


2-N0 2 Ph 


Prn 


H 


s 




25 


(ID 


2-Cl,5-NH 2 Ph 


Prn 


H 


s 




26 


(ID 


2-CNPh 


Prn 


H 


s 


50 


27 


(ID 


2-F.5-H00CPh 


Prn 


H 


s 




28 


(II) 


2-F,4-MePh 


Prn 


H 


s 
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10 


Cpd. 
No. 


Formula 




R 2 


R 3 /Z 


Y 




29 


(II) 


2-CF 3 Ph 


Prn 


H 


S 




30 


(ID 


2-F,4-MeOPh 


Prn 


H 


S 


15 


31 


(II) 


2-CHF 2 OPh 


Prn 


H 


S 




32 


(ID 


2-CF 3 0Ph 


Prn 


H 


s 




33 


(ID 


3-CH 2 FOPh 


Prn 


H 


s 


20 


34 


(ID 


4-MeSPh 


Prn 


H 


s 




35 


(II) 


2-CHF 2 SPh 


Prn 


H 


s 




36 


(ID 


3-CF 3 SPh 


Prn 


H 


s 




37 


(ID 


2-MeS0 2 Ph 


Prn 


H 


s 


25 


38 


(II) 


2-EtS0 2 Ph 


Prn 


H 


s 




39 


(II). 


2-CF 3 S0 2 Ph 


Prn 


H 


s 




40 


(ID 


4-CarPh 


Prn 


H 


s 


30 


41 


(ID 


3-NH 2 S0 2 Ph 


Prn 


H 


s 




42 


(ID 


2-FoPh 


Prn 


H 


s 




43 


(ID 


2-AcPh 


Prn 


H 


s 


35 


44 


(ID 


2-CF 3 COPh 


Prn 


H 


s 


45 


(ID 


2,6-diFPh 


Prn 


H 


s 




46 


(II) 


2-F,6-ClPh 


Prn 


H 


s 




47 


(II) 


2,4,6-triFPh 


Prn 


H 


s 


40 


48 


(II) 


2,3,4,5, 6 -pentaFPh 


Prn 


H 


s 




49 


(II) 


2-F, 6-CNPh 


Prn 


H 


s 




50 


(II) 


2-F # 6-N0 2 Ph 


Prn 


H 


s 


45 


51 ' 


(ID 


2, 6-diF,4-MePh 


Prn 


H 


s 


52 


(ID 


2,4-diClPh 


Prn 


H 


s 




53 


(II) 


2-F,4-HOPh 


Prn 


H 


s 




54 


(ID 


2-Cl,4-MecPh 


Prn 


H 


s 


50 


55 


(ID 


2-F / 6-CHF 2 OPh 


Prn 


H 


s 




56 


(ID 


2-Cl,4-EtPh 


Prn 


H 


s 
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NO. 


Formula 


R X 


K 


R /Z 


Y 




57 


(II) 


2-F, 5-EtOPh 


Pm 


H 


S 




58 


(II) 


Ph 




TT 

H 


S 


15 


59 


(II) 


2-FPh 




TT 

H 


S 




60 


(ID 


2-ClPh 


it* i^(J 


XT 


S 




61 


(II) 


2-BrPh 




TJ 

xi 


S 


on 


62 


(II) 


2-IPh 




TJ 
It 


s 




63 


(ID 


2-HOPh 


it* *< v«- w 


XT 


s 




64 


(ID 


2-N0 o Ph 


it* *> v— w 


XT 
11 


s 


25 


65 


(ID 


2-Cl,5-NH 2 Ph 


it* X, V-W 


XT 
XI 


S 


66 


(ID 


2-CNPh 


it* X. v^VJ 


XT 


s 




67 


(II) 


2-F, 5-H00CPh 


J- WW 


XT 
XI 


s 




68 


(ID 


2-F,4-MePh 




XT 
XI 


s 


30 


69 


(ID 


2-CF 3 Ph 


it* ** vv 


XT 
XI 


s 




70 


(ID 


2-F,4-MeOPh 




XT 
XI 


c 

o 




71 


(ID 


2-CHF o 0Ph 

mm 


it* ■* 


XT 
XI 


o 


35 


72 


(ID 


2-CF 3 OPh 


cPrCO 


XT 
XI 


o 


73 


(ID 


3-CH 2 FOPh 




IT 
XI 


S 




74 


(ID 


4-MeSPh 


cPrCO 


XT 
XI 


c 
o 




75 


(ID 


2-CHF 2 SPh 


£PrCO 


H 


s 


40 


76 


(ID 


3-CF 3 SPh 


£PrCO 


H 


S 




77 


(ID 


2-MeS0 2 Ph 


£PrC0 


H 


s 




78 


(ID 


2-EtS0 2 Ph 


fiPrCO 


H 


s 


45 


79 


(ID 


2-CF 3 S0 2 Ph 


fiPrCO 


H 


s 




80 


(II) 


4-CarPh 


£PrCO 


H 


s 




81 


(II) 


3 -NH 2 S0 2 Ph 


fiPrCO 


H 


s 




82 


(ID 


2-FoPh 


£PrC0 


H 


s 


SO 


83 


(ID 


2-AcPh 


£PrC0 


H 


s 




84 


(ID 


2-CF 3 COPh 


£PrC0 


H 


s 
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Y 




85 


(II) 


2,6-diFPh 


£PrC0 


H 


S 




86 


(II) 


2-F / 6-ClPh 


£PrC0 


H 


S 


87 


(II) 


2 # 4, 6-triFPh 


fiPrCO 


H 


S 




88 


(II) 


2,3,4,5, 6-pentaFPh £PrC0 


H 


S 




89 


(ID 


X7 , O WXIXTXX 


£PrC0 


H 


S 


20 


90 


(ID 


2 - F 6 - NO Ph 


£PtCO 


H 


S 




91 


(ID 


2, 6-diF, 4-MePh 


fiPrOO 


H 


S 




92 


(ID 


2,4-diClPh 




H 


S 


25 


93 


(II) 


2 - F 4 - HOPH 


£Frcv} 


H 


s 




94 


(II) 


2-Cl,4-EtcPh 


£PrC0 


H 


s 




95 


(II) • 


2-F,6-CHF 2 OPh 


cPrCO 


H 


s 




96 


(II) 


2-Cl,4-EtPh 


£PrC0 


H 


s 


30 


97 


(II) 


2-F,5-EtOPh 


fiPrCO 


H 


s 




98 


(ID 


2-FPh 


3-FPrn 


H 


s 




99 


(II) 


2-ClPh 


3-FPrn 


H 


s 


35 


100 


(ID 


2-CNPh 


3-FPrn 


H 


s 




101 


(ID 


2,6-diFPh 


3-FPrn 


H 


s 




102 


(II) 


2-F,6-ClPh 


3-FPrn 


H 


s 




103 


(II) 


2-F, 6-CNPh 


3-FPrn 


H 


s 


40 


104 


(ID 


2-N0 2 Ph 


3-FPrn 


H 


s 




105 


(ID 


2-F,4-CNPh 


3-FPrn 


H 


s 




106 


(ID 


2-FPh 


£BuC0 


H 


s 


45 


107 


(ID 


2-ClPh 


£BuC0 


H 


s 




108 


(II) 


2-CNPh 


£BuC0 


H 


s 




109 


(II) 


2-FPh 


H0CH 2 C0 


H 


s 


50 


110 


(ID 


2-ClPh 


HOO^CO 


H 


s 




111 


(II) 


2-CNPh 


CF 3 C0 


H 


s 




112 


(II) 


2-FPh 


CF 3 CO 


H 


s 
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Cpd. 
No. 


Formula 


R X 


R 2 


R 3 /Z 


y 


to 


113 


(II) 


2-ClPh 


CF-CO 
3 


H 


s 




114 


(II) 


2-FPh 


Fo 


H 


s 


15 


115 


(II) 


2-ClPh 


Fo 


H 


s 




116 


(ID 


2-FPh 


Byr 


H 


s 




117 


(II) 


2-ClPh 


Byr 


H 


s 


20 


118 


(ID 


2-FPh 


iByr 


H 


s 




119 


(ID 


2-ClPh 


iByr 


H 


s 




120 


(ID 


2-FPh 


Va 


H 


s 




121 


(ID 


2-ClPh 


Va 


H 


s 


25 


122 


(ID 


2-FPh 


Piv 


H 


s 




123 


(ID 


2-F,6-ClPh 


Piv 


H 


s 




124 


(ID 


2-FPh 


iVa 


H 


s 


30 


125 


(ID 


2-ClPh 


Hxn 


H 


s 


126 


(ID 


2-FPh 


Den 


H 


s 




127 


(ID 


2-ClPh 


1-Bun 


H 


s 




128 • 


(ID 


2-FPh 


£PnC0 


H 


s 


35 


129 


(ID 


2-FPh 


£HxCO 


H 


s 




130 


(II) 


2-FPh 


SHpCO 


H 


s 




131 


(ID 


2-FPh 


CH 2 FC0 


H 


s 


40 


132 


(ID 


2-FPh 


CHF 2 C0 


H 


s 


133 


(II) 


2-ClPh 


CHF 2 C0 


H 


s 




134 


(II) 


2-CNPh 


CHF 2 C0 


H 


s 




135 - 


(ID 


2-FPh 


MeO-CH 2 CO 


H 


s 


45 


136 


(II) 


2-ClPh 


MeO-CH 2 CO 


H 


s 




137 


(ID 


2-FPh 


NC-CH 2 CO 


H 


s 




138 


(II) 


2-ClPh 


NC-CH 2 CO 


H 


s 


50 


139 


(II) 


2, 6-diFPh 


NC-CH 2 CO 


H 


s 


140 


(ID 


2-FPh 


3-ClPrn 


H 


s 
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141 


(II) 


2-ClPh 


3-ClPrn 


H 


s 


142 


(II) 


2-FPh 


3-HOPrn 


H 


s 


143 


(II) 


2-ClPh 


3-HOPrn 


H 


s 


144 


(ID 


2-FPh 


3-MeOPrn 


H 


s 


145 


(ID 


2 - yph 


3-CNPrn 


H 


s 


146 


(ID 


2-FPh 


4 - FByr 


H 


s 


147 


(ID 


2-ClPh 


4-ClByr 


H 


s 


148 


(ID 


2-FPh 


4-FBoz 


H 


s 


149 


(ID 


2-ClPh 


4-FBoz 


H 


s 


150 


(ID 


2-CNPh 


4-FBoz 


H 


s 


151 


(ID 


2-FPh 


2,4-diFBoz 


H 


s 


152 


(II) 


2-ClPh 


2,4-diFBoz 


H 


s 


153 


(ID 


2-NO-Ph 


2, 4-diFBoz 


H 


s 


154 


(ID 


2-FPh 


3-BrPrn 


H 


s 


155 


(II) 


2-FPh 


3-IPrn 


H 


s 


156 


(ID 


2-FPh 


Ac 


H 


o 


157 


(ID 


2-ClPh 


Ac 


H 


0 


158 


(ID 


2-CNPh 


Ac 


H 


0 


159 


(ID 


2-N0 2 Ph 


Ac 


H 


o 


160 


(ID 


2-FPh 


Prn 


. H 


0 


161 


(ID 


2-ClPh 


Prn 


H 


0 


162 


(ID 


2-CNPh 


Prn 


H 


0 


163 


(ID 


2-N0 2 Ph 


Prn 


H 


0 


164 


(ID 


2-FPh 


3-FPrn 


H 


0 


165 


(ID 


2-ClPh 


3-FPrn 


H 


0 


166 


(ID 


2-CNPh 


3-FPrn 


H 


0 


167 


(II) 


2-N0 2 Ph 


3-FPrn 


H 


0 


168 


(ID 


2-FPh 


£PrC0 


H 


0 
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169 


(ID 


2-ClPh 




TT 
H 


0 




170 


(II) 


2-CNPh 


£PrCO 


H 
n 


O 


15 


171 


(ID 


2-N0 2 Ph 




TT 

H 


0 




172 


(II) 


2, 6-diFPh 




TT 

H 


0 




173 


(II) 


2-F,6-ClPh 




TT 

a 


o 


20 


174 


(ID 


2, 6-diFPh 




TT 

a 


s 


175 


(ID 


2-FPh 


cPrrn 




s 




176 


(II) 


2-FPh 


£PrCO 


O 1VTL7 

2-NH 2 


O 




177 


(II) 


2-FPh 


£PrC0 


2-NH 2 


s 


25 


178 


(ID 


2-FPh 


£PirCO 




0 




179 


(ID 


2-FPh 


£PrCO 




o 




180 


(II) 


2-FPh 


£PrCO 


2 - BvrNK 


u 


30 


181 


(ID 


2-FPh 


£PrCO 


a x3y ITXMri 


s 


182 


(ID 


2-FPh 


£PrC0 


2 - PivNH 






183 


(ID 


2-FPh 


£PrCO 


2 - tBocNH 


0 




184 


(ID 


2-FPh 


fiPrCO 


2-£BocNH 


s 


35 


185 


(ID 


2-FPh 


£PrCO 


2 -HO 


0 




186 


(ID 


2-ClPh 


£PrCO 


2 -HO 


s 




187 


(II) 


2-FPh 


Prn 


2 -HO 


s 




188 


(ID 


2-FPh 


£PrCO 


2 -HO 


s 


40 


189 


(ID 


2-FPh 


£PrC0 


2-AcO 


0 




190 


(ID 


2-FPh 


£PrC0 


2-AcO 


s 




191 . 


(II) 


2-FPh 


£PrCO 


2-PrnO 


0 


45 


192 


(ID 


2-FPh 


£PrC0 


2-PrnO 


s 




193 


(ID 


2-FPh 


£PrCO 


2-ByrO 


0 




194 


(ID 


2-FPh 


£PrCO 


2-ByrO 


s 




195 


(II) 


2-FPh 


£PrCO 


2-PivO 


0 


50 


196 


(II) 


2-FPh 


fiPrCO 


2-PivO 


s 
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NO. 


Formula 




R 2 


R 3 /Z 


Y 


10 


197 


(ID 


2-FPh 


cPrCO 


2-VaO 


s 




198 


(II) 


2-FPh 


SPrCO 


2 -HxnO 


s 


15 


199 


II) 


2-FPh 


£PrCO 


2-NnnO 


s 




200 


(ID 


2-FPh 


fiPrCO 


2 -DcnO 


s 




201 


(II) 


2-FPh 


sPvco 


2-PltO 


s 


20 


202 


(II) 


2-FPh 


£PrCO 


2-BozO 


s 


203 


(ID 


2-FPh 


£PrCO 


2-£BocO 


s 




204 


(II) 


2-FPh 


£PrCO 


2-£BuO 


s 




205 


(ID 


2-FPh 


£PrCO 


2-BzO 


s 


25 


206 


(ID 


2-FPh 


£PrCO 


2-MeOCH 2 0 


s 




207 


(II) 


2-FPh 


SPrCO 


2-PivOCH 2 0 


s 




208 


(II) * 


2-FPh 


£PrCO 


2-PhthO 


s 


30 


209 


(ID 


2-FPh 


£PrCO 


2 -ModO 


s 


210 


(ID 


2-FPh 


£PrCO 


2-MeO 


s 




211 


(II) 


2-FPh 


£PrCO 


2-EtO 


s 




212 


(II) 


2-FPh 


fiPrCO 


2 -LauO 


s 


35 


213 


(ID 


2-FPh 


£PrCO 


2 - AcrO 


s 




214 


(ID 


2-FPh 


£PrCO 


2 -£HxCOO 


s 




215 


(II) 


2-FPh 


£PrCO 


2-MecO 


s 


40 


216 


(ID 


2-FPh 


SPrCO 


2-EtcO 


s 


217 


(II) 


2-FPh 


iPrCO 


2-FONH 


s 




218 


(ID 


2-FPh 


fiPrCO 


2-PrnNH 


s 




219 - 


(ID 


2-FPh 


£PrCO 


2-MeNH 


s 


45 


220 


(II) 


2-FPh 


SPrCO 


2-EtNH 


s 




221 


(II) 


2-FPh 


£PrCO 


2-NMe 2 


s 




222 


(ID 


2-FPh 


fiPrCO 


2-AcrNH 


s 




223 


(ID 


2-FPh 


£PrCO 


2-cHxCONH 


s 


50 


224 


(II) 


2-FPh 


£PrCO 


2-MecNH 


s 
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No. 


Formula 


R X 


R 2 


R 3 /2 


Y 


10 


225 


(ID 


2-FPh 


£PrCO 


2-EtcNH 


S 




226 


(II) 


2-FPh 


£PrC0 


2-BozNH 


S 


15 


227 


(ID 


2-FPh 


£PrCO 


2-BozO 


0 




228 


(ID 


2-FPh 


CPrCO 


2-£BocO 


0 




229 


(II) 


2-FPh 


Prn 


2-NQ 2 


s 


20 


230 


(II) 


2-FPh 


£PrCO 


2-BzcO 


s 


231 


(II) 


2-FPh 


SPrCO 


2-BzcNH 


s 




232 


(Ha) 


2-FPh 


£PrC0 


0 


0 




233 


(Ha) 


2-ClPh 


fiPrCO 


O 


s 


25 


234 


(Ha) 


2-FPh 


Prn 


0 


s 




235 


(Ha) 


2-FPh 


£PrCO 


0 


s 




236 


(II). 


2-FPh 


Prn 


2-AcO 


s 


30 


237 


(II) 


2-FPh 


Prn 


2-PrnO 


s 


238 


(II) 


2-FPh 


Prn 


2 - By rO 


s 




239 


(II) 


2-FPh 


Prn 


2-PivO 


s 




240 


(II) 


2-FPh 


Prn 


2-VaO 


s 


35 


241 


(II) 


2-FPh 


Prn 


2-HxnO 


s 




242 


(ID 


2-FPh 


Prn 


2-MecO 


s 




243 


(II) 


2-FPh 


Prn 


2-EtcO 


s 


40 


244 


(II) 


2-FPh 


Prn 


2-£BocO 


s 


245 


(II) 


2-FPh 


Prn 


2-BozO 


s 




246 


(ID 


2-FPh 


Prn 


2-NH 2 


s 




247 , 


(ID 


2-FPh 


Prn 


2-AcNH 


s 


45 


248 


(ID 


2-FPh 


Prn 


2-PrnNH 


s 




249 


(II) 


2-FPh 


Prn 


2-ByrNH 


s 




250 


(ID 


2-FPh 


Prn 


2-£BocNH 


s 




251 


(II) 


2-FPh 


Prn 


2-BzcNH 


s 


50 


252 


(II) 


2-ClPh 


UPrCO 


2-AcO 


s 
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253 


(ID 


2-ClPh 


£PrCO 


2 - PrnO 


S 


254 


(II) 


2-ClPh 


£PrCO 


2-ByrO 


S 


255 


(ID 


2-ClPh 


SPrCO 


2-PivO 


s 


256 


(ID 


2-ClPh 


QPrCO 


2-VaO 


s 


257 


(ID 


2-ClPh 


SPrCO 


2-HxnO 


s 


258 


(II) 


2-ClPh 


£PrCO 


2-MecO 


s 


259 


(II) 


2-ClPh 


QPrCO 


2-EtcO 


s 


260 


(II) 


2-ClPh 


£PrCO 


2-£.BocO 


s 


261 


(ID 


2-ClPh 


£PrCO 


2-BozO 


s 


262 


(ID 


2-ClPh 


cPrCO 


2-NH- 


s 


263 


(ID 


2-ClPh 


£PrCO 


2-AcNH 


s 


264 


(II) 


2-ClPh 


SPrCO 


2-PrnNH 


s 


265 


(ID 


2-ClPh 


cPrCO 


2 - ByrNH 


s 


266 


(ID 


2-ClPh 


£PrCO 


2-£BocNH 


s 


267 


(ID 


2-ClPh 


£PrCO . 


2-BzcNH 


s 


268 


(II) 


2-FPh 


£PrCO 


2-MeOCH 2 NH 


s 


269 


(II) 


2-FPh 


£PrCO 


2 - PhthNH 


s 


270 


(ID 


2-FPh 


£PrCO 


2-ModNH 


s 


271 


(ID 


2-FPh 


QPrCO 


2-PivOCH 2 NH 


s 


272 


(ID 


2-FPh 


2-F£PrCO 


H 


s 


273 


(II) 


2-FPh 


2 - FfiPrCO 


H 


0 


274 


(II) 


2-FPh 


2 - F^PrCO 


2 -OH 


s 


275 


(Ha) 


2-FPh 


2 - FfiPrCO 


0 


s 


276 


(II) 


2-FPh 


2-F£PrCO 


2-AcO 


s 


277 


(II) 


2-FPh 


2 - F^PrCO 


2-ByrO 


s 


278 


(ID 


2-FPh 


2-F£PrCO 


2-PivO 


s 


279 


(II) 


2-FPh 


2 - F^PrCO 


2-PivOCH 2 0 


s 


280 


(II) 


2-ClPh 


2 - F^PrCO 


H 


s 
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Table i f^nnr , } 



Cnd . 

No . 




R 


«2 
R 




Y 


281 


(ID 


2 -ClPh 


4 - FfiPrCO 


2 - OH 


S 


232 


(Ha) 


2-ClPh 


2 - F^PrCO 


0 


s 


283 


(ID 


2 -ClPh 


2 - F^PrCO 


2-AcO 


s 


284 


(II) 


2-ClPh 


2 - F^PrCO 


2-ByrO 


s 


285 


(ID 


2-ClPh 


2 - FfiPrCO 


2-PivO 


s 


286 


(II) 


2 -ClPh 


2-F^PrCO 


2-PivOCH 2 0 


s 


287 


(II) 


2-FPh 


2,2-diFfiPrCO 


H 


s 


288 


(II) 


2-FPh 


2,2-diF£PrC0 


2 -OH 


s 


289 


(Ha) 


2-FPh 


2,2-diF£prC0 


0 


s 


290 


(II) 


2-FPh 


2,2-diF£PrCO 


2-AcO 


s 


291 


(II) 


2-FPh 


2,2-diF£PrCO 


2 - By rO 


s 



Of the compounds listed above, the following are preferred, that is to say Compounds No 2 3 7 9 10 
11. 12, 19, 20, 24. 26, 29. 58. 59, 60. 61, 62. 63. 64. 65. 66, 67, 68, 69, 70, 71, 72, 73, 74. 75, 76, 77 78 79 
80, 81, 82, 83, 84, 85, 86, 89, 90, 98, 99. 106. 107, 108, 109, 111, 112. 113, 114, 116, 117, 118. 119, 120 12l' 
122. 124, 125, 128, 129, 131, 132, 133, 135, 137, 140, 142. 144, 149, 151, 156, 160, 168, 177, 184, 18e! 187 
188, 190. 192. 194, 196, 197, 198, 199. 200, 201, 203, 204. 206. 207, 208, 209, 210, 233. 234, 235, 236, 238 
239, 252, 253. 254, 255, 274, 275, 276. 277. 278. 279, 280, 281, 282, 283, 284, 285. 286, 287, 288, 289 and 
290. of which Compounds No. 9, 10, 19, 20, 59, 60, 63, 64, 66. 69, 71, 72, 75, 76, 83, 84. 85, 86, 98. 106 113 
116. 118, 120, 122. 125. 128, 129, 131, 132, 186, 187. 188, 190. 192, 194, 196. 197, 198, 199,200 203*207 
209. 233. 234, 235, 236. 238, 239, 252, 253, 254. 255, 274. 275, 276, 277. 278, 279, 281, 282. 283. 284 285 
and 286 are more preferred. 

The most preferred compounds are Compounds No.: 
1 9. 5-(2-FlucMro-a-propionylbenzy1H^^^ 

59. 5-(a-cydopropylcarbony«-fluoro [3,2-c]pyridine; 
60. 5-(2-Chloro-a-cydopropylcart>o^ [3,2-cJpyridine; 
190.2-Acetoxy-5-(a-<ydopropylcarbonyi-2-fluoroben2ylH.5^ 
192. ^(a-CydopropylcarbGnyf-2-fluorobe 

1 94. 2-ButyryIoxy-5.(a-cydopropylcarbonyl-2-f luorobenzylH.5.6,7-tetrahydrothieno[3,2-cJpyridine; 

196. 5-(a-Cydopropyl(»rbonyl-2-fluoro^ 

197. 5-(ct-Cydopropylcarbonyl-2-fluorob^ 

198. ^(a-Cydopropylcarbonyl-2-fluorobenz^^ 
203. 2-t-Butoxycarbonyloxy-5-<a-cyclopro 

pyridine; - 1 

207. 5-(a-Cydopropylcarbonyl-2-fluorobenzyl)-2-pivaloyloxymethoxy-4,5,6.7-tetrahydrothienor3 2-c^ 
pyridine; ' - 1 

233. 5-(2-Chloro-a-cyd propylcarbonylb nzyl^2-oxo-2,4,5,6,7,7a-hexahydrothi nc{3,2-c]pyridin and 
itstautomen 

234. 5-(2-Fluoro-a-propionylb nzyl)-2-oxo-2,4 i 5,6,7,7a-hexahydrothi noC3,2-cJpyridine and its tauto- 
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men 

235. 5-(a-Cydopropylcart)onyl-2-fluoroben2yl)-2-oxo-2 f 4 f 5,6 f 7,7a-h xahydrothieno[3,2-c]pyridin and 
its tautomer; 

252. 2-Acetoxy-5-(2-chloro-a-cydopropylcart^ 

275. 5^a^2-Huorocydopropylcarbony^ 
idine and its tautomer; 

276. 2-Acetoxy-5-[a-(2-fluorocydopropyfra 

dine. 

The compounds of the present invention can be prepared by a variety of methods, whose general techni- 
ques are known in the art for the preparation of compounds of this type. For example, they may be prepared 
by reacting a compound of formula (III): 




(in which R 1 , R 2 and n are as defined above and X represents a halogen atom, for example a fluorine, chlorine, 
bromine or iodine atom, preferably a chlorine or bromine atom) with a compound of formula (IV): 




(in which Y is as defined above and R 3 * represents a hydrogen atom or a hydroxy or nitro group), to give a 
compound of formula (Ic): 




(in which R\ R 2 , R 3 *, n and Y are as defined above). 

If required, this compound of formula (Ic) may then be subjected to one or more appropriate reactions, as 
explained in more detail hereafter, to convert the hydroxy or nitro group represented by R 3 * to any other group 
represented by R 3 , as defined above. 

These reactions may be summarized in the following Reaction Scheme A: 
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Step AI 



(I) 



In the above formulae R 1 , R2, rs R3a f x, Y and n are as defined above. 

In Step A1 of this Reaction Scheme, the substituted benzyl hallde of formula (III) is reacted with a con- 
densed hydropyridyl compound of formula (IV), to give the compound of formula (Ic). This reaction may be 
carried out in the presence or absence of an inert solvent (preferably in the presence of an inert solvent) and 
in the presence or absence of a base (preferably in the presence of a base). 

There is no specific limitation nth nature of th bas mpl yed, and any base known for us inreacti ns 
of this typ may equally be used h re. Examples of suitable bases include: rganic amines, such as tri thyla- 
mine, tributylamine, N-methylmorpholin , pyridin , 4-dim thylaminopyridin , picolin , luttdine, collidin ,1,8- 
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diazabicyclo[5.4.0]undec-7-en or 1,5-diazabicyclo[4.3.0]non-5-en ; alkali metal alkoxides, such as sodium 
m thoxide, sodium ethoxid or potassium t-butoxide; alkali metal carbonates, such as sodium carbonate or 
potassium carbonate; and alkali m tal hydroxides, such as sodium hydroxide or potassium hydroxide. Of thes , 
the alkali metal carbonates are preferred. The amount of base employed is not critical, but we would generally 

5 recommend an amount of base of from an equimolar amount to 5 times the equimolar amount with respect to 
the starting material of formula (III). Where an excess of the starting material of formula (IV) is employed, this 
may also function as the base. Also, if an excess of an organic amine is employed as the base, this may ad- 
ditionally serve as the solvent 

The reaction is normally and preferably effected in the presence of a solvent There is no particular re- 

10 striction on the nature of the solvent to be employed, provided that It has no adverse effect on the reaction or 
on the reagents Involved and that it can dissolve the reagents, at least to some extent Examples of suitable 
solvents include: ethers, such as diethyl ether, tetrahydrofuran or dloxane; ketones, such as acetone or methyl 
ethyl ketone; esters, such as ethyl acetate; alcohols, such as methanol, ethanol, propanol, isopropanoi or bu- 
tanol; nitrOes. such as acetonitrile; amides, such as N,N-dimethylf6rmamide, N.N-dimethyiacetamide, N-me- 

15 thyl-2-pyrrolidone or hexamethylphosphoric triamide; and sulphoxides, such as dimethyl sulphoxide. Of these, 
the amides or the sulphoxides are preferred. 

The reaction can take place over a wide range of temperatures, and the precise reaction temperature is 
not critical to the invention. In general, we find it convenient to carry out the reaction at a temperature of from 
0°C to 200°C (more preferably at from about room temperature to 150°C). The time required for the reaction 

20 may also vary widely, depending on many factors, notably the reaction temperature and the nature of the re- 
agents and solvent employed. However, provided that the reaction is effected under the preferred conditions 
outlined above, a period of from 1 to 24 hours (more preferably from 2 to 15 hours) will usually suffice. 

After completion of the reaction, the desired compound of formula (Ic) can be obtained from the reaction 
mixture by conventional means. For example, if the compound is produced immediately in the form of crystals, 

25 these can be separated simply by filtration. Alternatively, a suitable recovery procedure comprises: adding wa- 
ter; neutralizing the mixture, if necessary; extracting the mixture with a water-immiscible organic solvent; dry- 
ing the extract; and distilling the solvent off. If necessary, the product thus obtained can be further purified 
by conventional means, such as recrystallization or the various chromatography techniques, for example prep- 
arative thin layer chromatography or column chromatography, notably column chromatography. 

30 In the optional second step of this reaction. Step A2, the resulting compound of formula (Ic) is converted, 

if desired, to a compound of formula (I). This reaction may involve any one or more of the following reactions: 

(1) Where R 3 * represents a hydroxy group, alkylation, aralkylation or acylation of this hydroxy group; 

(2) Where R 3 * represents a nitro group, conversion of this nitro group to an amino group; 

(3) Alkylation, aralkylation or acylation of the amino group obtained as described in (2) above. 

35 Alkylation, aralkylation or acylation of the hydroxy group in Step A2(1) is carried out in an inert solvent 

and in the presence of a base by reacting a hydroxy compound of formula (Ic) (R 3 * represents a hydroxy group) 
with a corresponding alkylating, aralkylating or acyiating agent for example an alkyl halide, aralkyt halide, acyl 
halide or acid anhydride. The nature of this compound will, of course, depend on the nature of the group which 
it is desired to introduce into the compound of formula (I). However, examples of suitable compounds are as 

40 follows: 

alkyl halides having from 1 to 4 carbon atoms, such as methyl iodide, ethyl bromide, ethyl iodide, propyl 
chloride, propyl bromide, butyl chloride or butyl iodide; 

araikyl halides having from 7 to 14 carbon atoms, such as benzyl chloride, benzyl bromide, pj-methyl- 
benzyl chloride, p-methoxybenzyl chloride, p^chlorobenzyl chloride, p^fluorobenzyl chloride or naphthylmethyl 
45 chloride; 

alkyl halides from 1 to 4 carbon atoms whose alkyl part is substituted by an alkoxy group having from 
1 to 4 carbon atoms, by an aikanoyf oxy group having from 1 to 6 carbon atoms or by an aryicarbonyioxy group 
having from 7 to 11 carbon atoms, such as methoxymethyi chloride, 1-methoxyethyl chloride, 2-methoxyethyl 
chloride, 1-methoxypropyl chloride, 1-methoxybutyl chloride, ethoxymethyl chloride, propoxymethyl chloride, 

so butoxymethyl chloride, acetoxymethyl chloride, 1-acetoxyethyl chloride, 2-acetoxyethyl chloride, 1-acetoxy- 
propyl chloride, 1 -ace toxy butyl chloride, propionyloxy methyl chloride, butyryloxymethyl chloride, valeryioxy- 
methyl chloride, pivaloyloxymethyl chloride, benzoyloxymethyl chloride, 1-benzoyloxyethyl chloride, p^methyl- 
benzoyloxymethyl chloride, pj-methoxybenzoyloxymethyl chloride, p^chlorobenzoyloxyrnethyl chloride, fi-flu- 
orobenzoyloxymethyl chloride or naphthoyloxymethyl chloride; 

55 alkanoyl halides having from 2 to 18 carbon atoms or a mixed acid anhydride of on such corresponding 

acid with formic acid, such as acetyl chloride, propionyl chloride, butyryl chloride, butyryl bromide, vaieryl chlor- 
ide, isovaleryl chloride, pivaloyl chloride, hexanoyl chloride, nonanoyl chloride, decanoyl chloride, lauroyl chlor- 
ide, palmit ylchl rid , stearoyl chloride, mix d acid anhydride off rmic acid and acetic acid, acetic anhydride, 
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10 



15 



20 



25 



30 



35 



40 



45 



50 



propionic anhydride or butyric anhydrid ; 

co to n £Ki£!E£S ££T 6 carton atomSi " h 88 acry,oyl cWoride - 

'^°!! ka " e !f rt> ° nyl h3lide3 havi "9 fr«n 3 to 7 carbon atoms in the cydoalkane part, such as cyclo- 

Ka^h^^ 

f k „k ^f^"* nalides nayi "9 from 6 to 10 carbon atoms in the aryl part, such as benzoyl chloride >me- 
,0nde ' e^ethoxybenzoyl chloride, fi-chlorobenzoyl chloride. p,fluorobenzoyl chloride or naph- 

, ^ alkojvcarbonyl halides having from 1 to 4 carbon atoms in the aikoxy part, or an alkyi caroonate an- 
hydride having from 1 to 4 carbon atoms in the aikyi part, such as methoxycartonyl chloride eST^n^ 

T^T 0 ^ Ch,0ride ' ^P^oarbony. chloride. buto^SnZhlorid 
^^IS^^T* d,Cart, ° nate ' ^ -—"23** £ 

aralkyloxycarbonyl halides having from 7 to 14 carbon atoms in the aralkyl part, such as benzvloxvcar- 
v^l^f; ^y^V^n* ch.oride, ^methoxybenzyloxycar^nyl chloride, fJSS^L 
ycarbonyl chlonde. E-fluorobenzyloxycarbonyl chloride or naphthylmethoxycarbonyl chloridV 

phthalidyl halides, such as pht halidyl chloride; or substituted methyl halides. such as (5-methvl- or 5- 
phenyl-2-oxo-1.3-dioxolen-4.yl)methyl chloride. ^-memyi- or b- 

th« en \ ployed k is not critical to tne inventto ". P«vided that it has no adverse effect on other parts of 

the molecule, and any base commonly used in reactions of this type may equally be used here. Examples of 
suitable bases Include: alkali metal hydrides, such as lithium hydride or sodium hydride; ^JZSSSi 
such as sod.um methoxide. sodium ethoxide or potassium t-butoxide; alkali me J carbonates, such m£ 

ESF^^Zrrf 0 "* ^ a,ka " M hydr0XideS ' SUCh 33 sod,um ***K522 5 
droxtde. Of these, the alkali metal hydrides are preferred. y 

^^n^f 0 " ' S n ° r !J!f y a ". d preferab| y effected 'no P~sence of a solvent There is no particular re- 

T^T^IT^, t the ^! nt to * emp, ° yed ' pr0Vhted that jt haa no advere * **** on the reactlonTr 
on the reagents involved and that it can dissolve the reagents, at least to some extent Examples of suitable 

22. 'SS " S? 3 ! ^ aCetate: nrtri,eS " SUCh 38 *■* amides, such as N«7T 
m,de. ^irnethylacetamide. N-methyl-2-pyrrelidone or hexamethylphosphoric triamide";~and sulphoxidet 
such aadtmethylsulphoxide. Of these, the amides are preferred. su.pnoxiaes. 

nor ^°jm° n Can „ t f k9 P .' aCe ° Ver a Wide ran9e of temperatures, and the precise reaction temperature is 
-iSSSIuu^ VZ2 ^S^tt^^ST"** 10 Carry ° Ut the at a temperature of from 

comnoLni for2^ /ft ^ 10 ^ 8 " n0Uan this may vary ' Spending on the nature of the 

compound of formda ( Ic) and the solvent The time required for the reaction may also vary widely, depending 
on many factors notably the reaction temperature and the nature of the reagents and solvent emdoyS \ hZ 
ever . prodded that the reaction is effected under the preferred conditions outlined above, a period oflom^u 
minutes to 24 hours (more preferably from 1 to 10 hours) will usually suffice 

The reaction of Step A2(2). which comprises the conversion of the nitro group represented by R* in the 

222? k ^ int ° a " amin ° 9,DUP fe Preferab,y effected ' in an inart «M and ? the presence 
a^ent fcr'SLr? * ^ TT"* ( ' C) h WhiCh R * repre3an * « nifro group with 

S tTKSS SeS™ 6 reducin9 metal ,ndude powdere - t,n « « 

« I* include: '"'neral acids, such as hydrochloric add or sulphuric acid; and o^anic acids, such 

s tri c tTl! e „ rea »h i0n u n0r 7l!! ,y 3 u d prBferab,y effected in the presence of a solvent There is no particular re- 
M?£rZ*n* 11 °?^ ent 10 * empl ° yed - provWed that " has "0 adverse effect on the reaction Tr 
on the reagents involved and that it can dissolve the reagents, at least to some extent Examples of suitable 

HSZZi f he ?; such 83 dieth y etner. tetrahydroluran or dioxane; alcoho.s. such asmethand 

i 2 £t aC,d emP, ° yed f0r the reaCti ° n> 83 mentioned above; or a mixture of any two or more of thie 
sdvents. Of these, we prefer to use a mixture ofwaterwith an add 

nQt ^ 3 ? 3Ct ' 0 " Can ^ e P |3C8 ove «; e wide range of temperatures, and the precise readion temperature is 

llTT SSS °"; FT - ' We f ' nd tt C ° nvenient to rarry out l "e taction at a temperature of from 
C to 100-C (more preferably from 0°C to 50'C). although this may vary d pending on the nature of the 

w£d?de^^^ rtem ^ed.ThetimeU^dforthereacion^ 
w.dely. depending on many factors, notably the readion temperature and th nature of the reagents and sol 
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vent employed. However, provided that the reaction is ff ctedund r the preferred conditions outlined abov , 
a period of from 15 minutes to 20 hours (more preferably from 30 minutes to 10 hours) will usually suffice. If 
this reaction is carried out in an organic acid and in the presence of on of th acid anhydrides mentioned 
later in connection with the reaction of Step A2(3), this reaction affords an amino-acylated compound. 

5 Conversion of the nitro group into an amino group can be also conducted in a similar manner to Step C2(4) 

of Reaction Scheme C as described hereafter, and, in this case, any nitro group contained in R 1 is converted 
into an amino group at the same time. 

Alkyiation, aralkylatlon or acylation of the amino group can be conducted by reacting an amino compound 
of formula (Ic) in which R 3 represents an amino group with a corresponding alkylating, aralkylating or acyiating 

10 agent, such as an alkyl halide, aralkyl haiide, acyi halide or acid anhydride [for example: an alkyf halide having 
from 1 to 4 carbon atoms; an alkyl halide having from 1 to 4 carbon atoms which is substituted by an alkoxy 
group having from 1 to 4 carbon atoms, by an alkonoyloxy group having from 1 to 6 carbon atoms or by an 
arylcarbortyloxy group having from 6 to 10 carbon atoms in the ary! moiety; an aralkyl haiide having from 7 to 
14 carbon atoms; an alkanoyi halide having from 2 to 18 carbon atoms or a mixed acid anhydride of a corre- 

15 sponding acid with formic acid; an alkenoyi halide having from 3 to 6 carbon atoms; a cydoaikanecarbonyi 
halide having from 3 to 7 carbon atoms in the cycloalkane moiety; an arylcarbonyl halide having from 6 to 10 
carbon atoms in the ary I moiety; an alkoxy carbonyl haiide having from 1 to 4 carbon atoms in the alkoxy moiety; 
an alkyl carbonate anhydride having from 1 to 4 carbon atoms in the alkyl moiety; an aralkyloxycarbonyl halide 
having from 7 to 14 carbon atoms in the aralkyl moiety; a phthalidyl halide; or a (5-methyl- or 5-phenyl-2-oxo- 

20 1 ,3-dioxolen-4-yl)methyl halide, all as exemplified above in relation to Step A2(1 )]. This reaction normally and 
preferably takes place in an inert solvent and in the presence of a base. If it is desired to prepare a mono- 
alkylamino compound having from 1 to 4 carbon atoms, we prefer to use about an equimdar amount of an alkyl 
halide having from 1 to 4 carbon atoms with respect to the compound of formula (I); if, on the other hand, the 
desired compound is a di-aikylamino compound having from 1 to 4 carbon atoms in each alkyl moiety, it is pre- 

25 ferred to use more than about 2 moles of an alkyl haiide having from 1 to 4 carbon atoms per mole of the com- 
pound of formula (I). 

The reaction is essentially the same as that employed in Step A1, and may be carried out using the the 
reaction conditions, base and solvent as described above in relation to that reaction. 

After completion of the reaction or any of the reactions described above, the desired compound can be 
30 obtained from the reaction mixture by conventional means. For example, one suitable recovery procedure com- 
prises: filtering off any insoluble matter; adding water to the filtrate; if necessary, neutralizing the resulting mix- 
ture; extracting it with a water- immiscible organic solvent, such as ethyl acetate; drying it; and distilling off the 
solvent If necessary, the product thus obtained can be further purified by conventional means, such as re- 
crystallization or the various chromatography techniques, for example preparative thin layer chromatography 
35 or column chromatography, notably column chromatography. 

A salt of the compound of formula (I) can be prepared by conventional means, as is well known in the art 
For example, the compound of formula (I) is treated with an acid, such as hydrochloric acid or maieic acid, in 
an inert solvent such as diethyl ether or diisopropyt ether, and the separated crystals are recovered by filtra- 
tion. 

40 An optically active compound of formula (I) can be prepared by using a corresponding optically active ben- 

zyl halide of formula (II) as the starting material, or by optical resolution of a racemic compound of formula (I) 
by conventional means, such as fractional crystallization or liquid chromatography. 

The condensed hydropyridyl compound of formula (IV), used as one of the starting materials, is known or 
may easily be prepared by any known method [for example, M. Podesta et al., Eur. J. Med. Chem. - Chim. Ther. 

45 9 (5), 487 - 490 (1974); and Japanese Patent Kokai Application No. Sho 61-246186]. Compounds of formula 
(IV) having a nitro group as the group R 3a are known or can be prepared as follows: 

The imino group in a compound corresponding to the compound of formula (IV). but in which the group 
R 3 * is a hydrogen atom [which can easily be prepared by any known method (for example, as described in Jap- 
anese Patent Kokai Application No. Sho 62-1 03088)] is protected. The protecting reaction can be conducted 

so in a similar way to that described in Step A2(3) of Reaction Scheme A, above. The protecting group may be, 
for example, an acyl group, such as an alkanoyi group having from 1 to 1 8 carbon atoms as exemplified above. 
The protected compound is then allowed to react in an inert solvent (which may be, for example, a fatty acid, 
such as acetic acid or propionic acid, or acid anhydride, such as acetic anhydride or propionic anhydride, or 
a mixture of any two or more thereof) with a nitrating agent (such as fuming nitric acid or anhydrous nitric acid) 

55 at a suitabi t mp ratur , f r exampl from 0°C to 50°C, f rap riod of, for xample, from 1 5 minutes to 5 hours, 
and is finally treated with an acid (such as aqueous hydrochloric acid r aqueous sulphuric acid) at a suitable 
temperature, for xample from 20°C to 100°C, for a period of, for example, from 1 5 minutes to 5 hours to remove 
the protecting group. 
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The compound of formula (III), which is the other starting material, can easily be prepared, for example 
by the processes shown below in Reaction Schemes B, C, D and E. 
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Reaction Schmmm D: 
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30 

In these formulae, R 1 , X and n are as defined above. 

Ria represents a hydrogen atom, an alky I group having from 1 to 4 carbon atoms, a halogen atom, a ha- 
loaJkyl group having from 1 to 4 carbon atoms and at least one halogen atom, a hydroxy group, an alkoxy group 

35 having from 1 to 4 carbon atoms, a haloalkoxy group having from 1 to 4 carbon atoms and at least one halogen 
atom, an alkylt hio group having from 1 to 4 carbon atoms, a haloalkylthb group having from 1 to 4 carbon atoms 
and at least one halogen atom, an amino group, an protected alkanoyi group having from 1 to 5 carbon atoms 
in the alkanoyi part a protected haloalkanoyl group having from 2 to 5 carbon atoms and at least one halogen 
atom in the haloalkanoyl part, a carbamoyl group, a nitro group, an aikanesulphonyl group having from 1 to 4 

40 carbon atoms, a haloalkanesulphonyl group having from 1 to 4 carbon atoms and at least one halogen atom, 
or a suiphamoyl group. That is, it represents the same groups as does R 1 , other than the cyano, carboxy and 
alkoxy carbonyi groups, and the alkanoyi groups and the haloalkanoyl groups are protected. 

Rib represents a hydrogen atom, an alkyl group having from 1 to 4 carbon atoms, a halogen atom, a ha- 
loalkyl group having from 1 to 4 carbon atoms and at least one halogen atom, a protected hydroxy group, an 

45 alkoxy group having from 1 to 4 carbon atoms, a haloalkoxy group having from 1 to 4 carbon atoms and at 
least one halogen atom, an alkylt hio group having from 1 to 4 carbon atoms, a haloalkylthio group having from 
1 to 4 carbon atoms and at least one halogen atom, an protected alkanoyi group having from 1 to 5 carbon 
atoms in the alkanoyi part a protected haloalkanoyl group having from 2 to 5 carbon atoms and at least one 
halogen atom in the haloalkanoyl part, a nitro group, an aikanesulphonyl group having from 1 to 4 carbon atoms, 

50 or a haloalkanesulphonyl group having from 1 to 4 carbon atoms and at least one halogen atom. That is, it rep- 
resents the same groups as does R 1 , other than the amino, cyano, carboxy, carbamoyl, suiphamoyl and al- 
koxy carbonyi groups, and the alkanoyi groups, the haloalkanoyl groups and the hydroxy groups are protected. 

ric represents the same groups as are defined above for R\ except that the alkanoyi group having from 
1 to 5 carbon atoms and the haloalkanoyl group having from 2 to 5 carbon atoms are protected. 

55 R2« represents the same groups as are defined above for R 2 , other than the dihydrodioxazinyl group. 

R 4 r presents an alkyl group having from 1 to 4 carbon atoms. 

rs represents a hydrog n at m, an alkyl group having from 1 to 9 carbon atoms, a substituted alkyl group 
which has from 1 to 9 carb n atoms and which is substituted by at least n ofsubstitu nts A, defined abov , 
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an alkenyl group having from 2 to 5 carbon atoms, a substituted aikenyl group which has from 2 to 5 carbon 
atoms and which is substituted by at least on of substituents A, defined above, a cycloaJkyi group having from 
3 to 7 carbon atoms, a substituted cycloalkyi group which has from 3 to 7 carbon atoms and which is substituted 
by at I ast one of substituents A, defined above, or a substituted phenyl group having at least one of substitu- 
ents B, defined above, and provided that any hydroxy group in substituents A is protected. That is, it represents 
any of the groups (other than the dihydrodioxazinyi group) defined above for R 2 , but without the terminal car- 
bony I group. 

R5m represents any of the groups represented by R 6 , except that the hydroxy group of substituent A need 
not be protected. 

There is no particular limitation on the nature of the protecting group for the alkanoyl group having from 
1 to 5 carbon atoms or the haloalkanoyl group having from 2 to 5 carbon atoms, and any such group commonly 
used for the protection of aldehydes and ketones in the field of organic chemistry may equally be used here. 
Examples include an acetal or ketal containing a carbonyf moiety as shown in the following formula (XVII): 



OR 6 



" C (XVII) 



OR 7 



in which R 8 and R 7 are the same or different and each represents an alky! group having from 1 to 4 carbon 
atoms (such as a methyl, ethyl, propyl, isopropyl or butyl group), or R« and R 7 together form an alkylene group 
having 2 or 3 carbon atoms (such as an ethylene or trimethylene group). We prefer an acetal or ketal in which 
R« and R 7 are each a methyl or ethyl group, or in which R« and R 7 together form an ethylene or trimethylene 
group. 

The nature of the hydroxy-protecting groups which may be employed in this reaction is not critical and 
any hydroxy-protecting group known for use in this type of reaction may equally be employed here. Examples 
of such groups include groups derived from the cyclic ethers, such as the tetrahydropyranyt and tetrahydro- 
furanyi groups. 

In Reaction Scheme B, a compound of formula (Ilia) is prepared; this is a compound of formula (III) in which 
R 2 represents a dihydrodioxazinyi group. 

In Step B1 of this Reaction Scheme, a compound of formula (VI) is prepared by reacting a compound of 
formula (V) with hydroxylamine or with a mineral acid salt of hydroxylamine (such as the hydrochloride or the 
sulphate) in an inert solvent (for example, an alcohol such as methanol or ethanol) and in the presence of a 
base (for example, an alkali metal alkoxkJe such as sodium methoxide, sodium ethoxide or potassium t-but- 
oxide) at a suitable temperature, preferably from 0°C to 150°C (more preferably from about room temperature 
to 100°C) for a suitable period, preferably from 1 to 24 hours (more preferably from 2 to 15 hours). 

In Step B2 of this Reaction Scheme, a compound of formula (VII) Is prepared by reacting a compound of 
formula (VI) with a compound of formula (XVIII): 

X«CH 2 CH 2 X* (XVIII) 
in which X» and X b are the same or different and each represents a halogen atom. The reaction is normally 
and preferably effected in the presence of a solvent There is no particular restriction on the nature of the sol- 
vent to be employed, provided that it has no adverse effect on the reaction or on the reagents involved, and 
that it can dissolve the reagents, at least to some extent Examples of suitable solvents include: water, and 
alcohols, such as methanol or ethanol. The reaction is also preferably effected in the presence of a base, the 
nature of which is also not critical to the present invention. Examples of such bases include: alkali metal car- 
bonates, such as sodium carbonate or potassium carbonate; and alkali metal hydroxides, such as sodium hy- 
droxide or potassium hydroxide. The reaction can take place over a wide range of temperatures, and the precise 
reaction temperature is not critical to the present invention. In general, we find it convenient to carry out the 
reaction at a temperature of from 0°C to 200°C (more preferably at a temperature from about room temperature 
to 150°C). The time required for the reaction may also vary widely, depending on many factors, notably the 
reaction temperature and the nature of the reagents and solvent employed. However, provided that the reac- 
tion is effected under the preferred conditions outlined above, a period of from 1 to 24 hours (more preferably 
from 2 to 1 5 hours) will usually suffice. 

Step B3 of this R action Scheme is optional to give a compound f formula (VIII), and may consist f n 
or more of the following reactions: 
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(1) Removal of the alkanoyi- or haloaJkanoyl-prot cting group contained in R 1 *; 

(2) Conversion of the halogen atom contained in R 1 « into a cyano group; 

(3) Conversion of th halogen atom contained in R 1 « into a carboxy group, followed, if desired, by conv r- 
sion of the carboxy group into an alkoxycarbonyl group having from 1 to 4 carbon atoms in the alkoxy moh 

5 ety. 

In Step B3(1) of this Reaction Scheme, removal of the alkanoyi- or haloalkanoyi-protecting group can be 
effected by conventional means commonly employed in the field of organic chemistry. For example, if the pro- 
tecting group is an acetal or a ketal, a corresponding compound of formula (VII) is reacted with an acid (for 
example, a mineral acid, such as hydrochloric acid, sulphuric acid or nitric acid; or an organic acid, such as 

10 acetic acid, trifluoroacetic acid, methanesulphonic acid or pj-toluenesulphonic acid). The reaction is normally 
and preferably effected in the presence of a solvent There is no particular restriction on the nature of the sol- 
vent to be employed, provided that it has no adverse effect on the reaction or on the reagents involved and 
that it can dissolve the reagents, at least to some extent Examples of suitable solvents include: water and 
alcohols, such as methanol or ethanof. The reaction can take place over a wide range of temperatures, and 

is the precise reaction temperature is not critical to the invention. In general, we find it convenient to carry out 
the reaction at a temperature of from 0°C to 100°C (more preferably at a temperature from about room tem- 
perature to 50°C). The time required for the reaction may also vary widely, depending on many factors, notably 
the reaction temperature and the nature of the reagents and solvent employed. However, provided that the 
reaction is effected under the preferred conditions outlined above, a period of from 10 minutes to 5 hours (more 

20 preferably from 30 minutes to 2 hours) will usually suffice. 

Conversion of a halogen atom into a cyano group in Step B3(2) of this Reaction Scheme is preferably ef- 
fected by reacting the corresponding compound of formula (VII) with a metal cyanide, such as sodium cyanide, 
potassium cyanide or copper cyanide. The reaction is normally and preferably effected in the presence of a 
solvent There is no particular restriction on the nature of the solvent to be employed, provided that it has no 

25 adverse effect on the reaction or on the reagents involved and that it can dissolve the reagents, at least to 
some extent Examples of suitable solvents include: amides, such as dimethylformamide or dimethylaceta- 
mide; and ethers, such as diethyl ether or tetrahydrofuran. The reaction can take place over a wide range of 
temperatures, and the precise reaction temperature is not critical to the invention. In general, we find it con- 
venient to carry out the reaction at a temperature of from 0°C to 200°C (more preferably at a temperature from 

30 about room temperature to 1 50°C). The time required for the reaction may also vary widely, depending on many 
factors, notably the reaction temperature and the nature of the reagents and solvent employed. However, pro- 
vided that the reaction is effected under the preferred conditions outlined above, a period of from 1 to 24 hours 
(more preferably from 2 to 15 hours) will usually suffice. 

Conversion of the halogen atom into a carboxy group in Step B3(3) of this Reaction Scheme is preferably 

35 effected by reacting the corresponding compound of formula (VII) with magnesium. The reaction is normally 
and preferably effected in the presence of a solvent There is no particular restriction on the nature of the sol- 
vent to be employed, provided that it has no adverse effect on the reaction or on the reagents involved and 
that it can dissolve the reagents, at least to some extent Examples of suitable solvents include ethers, such 
as diethyl ether or tetrahydrofuran. The reaction can take place over a wide range of temperatures, and the 

40 precise reaction temperature is not critical to the invention. In general, we find it convenient to carry out the 
reaction at a temperature of from 0°C to 1 50° C (more preferably at a temperature from about room temperature 
to 100°C). The time required for the reaction may also vary widely, depending on many factors, notably the 
reaction temperature and the nature of the reagents and solvent employed. However, provided that the reac- 
tion is effected under the preferred conditions outlined above, a period of from 30 minutes to 24 hours (more 

45 preferably from 1 to 10 hours) will usually suffice. The resulting Grignard reagent is then reacted with carbon 
dioxide gas at a temperature from, for example, 0°C to 150°C (more preferably at a temperature from about 
room temperature to 100°C) for a suitable period, for example from 30 minutes to 24 hours (more preferably 
from 1 to 10 hours). 

Conversion of the resulting carboxy group into an alkoxycarbonyl group having from 1 to 4 carbon atoms 
so in the alkoxy part can, if desired, be conducted by reacting the corresponding carboxyltc acid with an alcohol 
having from 1 to 4 carbon atoms, such as methanol, ethanol, propanol, isopropanol or butanol, in the presence 
of an acid (for example, a mineral acid, such as hydrochloric acid, sulphuric acid or nitric add; or an organic 
acid, such as acetic acid, trifluoroacetic acid, methanesulphonic acid or r>toluensutphontc acid). The reaction 
can take place over a wide range of temperatures, and the precise reaction temperature is not critical to the 
55 invention. In general, we find it convenient to carry out the reaction at a temperature of from 0°C to 100°C 
(more preferably at a temperature from about room temperature to 50°C). The time required for the reaction 
may also vary widely, depending on many factors, notably the reaction temperature and the nature of the re- 
agents and solv nt employ d. However, provided that th reaction is effected under the preferred conditions 
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outlined abov . a period of from 30 minutes to 5 hours (preferably from 1 to 2 hours) will usually suffice. Rather 
than using any additional solvent, this reaction is usually carried out by using as the sdv nt a large excess 
of the alcohol having from 1 to 4 carbon atoms, which is one of th reagents. 

In Step B4, a compound of formula (Ilia) is prepared by reacting a compound of formula (VIII) with a ha- 
loimide, such as N-ch!orosuccimide, N-bromosuccimide or N- iodosuccimide in the presence of a radical initia- 
tor, such as benzoyl peroxide, or by reacting said compound of formula (VIII) with a halogen, such as chlorine, 
bromine or iodine, in an inert solvent (for example, a hatogenated hydrocarbon, preferably a halogenated ali- 
phatic hydrocarbon, such as methylene chloride, chloroform or carbon tetrachloride). The reaction can take 
place over a wide range of temperatures, and the precise reaction temperature is not critical to the invention. 
In general, we find it convenient to carry out the reactio n at a temperature of from 0°C to 1 00°C (more preferably 
at a temperature from about room temperature to 50°C). The time required for the reaction may also vary widely, 
depending on many factors, notably the reaction temperature and the nature of the reagents and solvent errv 
ployed. However, provided that the reaction is effected under the preferred conditions outlined above, a period 
of from 30 minutes to 20 hours (more preferably from 1 to 15 hours) will usually suffice. 

In Reaction Scheme C, a compound of formula (lllb) is prepared. This is a compound of formula (III) in 
which R2 is replaced by R 2 *, that is any of the groups defined above for R 2 except a dihydrodioxazinyl group. 

In Step C1 of this Reaction Scheme, a compound of formula (X) is prepared by reacting a compound of 
formula (IX) with magnesium in an inert solvent (for example, an ether, such as diethyl ether or tetrahydrofur- 
an), to give a Grignard reagent The reaction can take place over a wide range of temperatures, and the precise 
reaction temperature is not critical to the invention. In general, we find it convenient to carry out the reaction 
at a temperature of from 0°C to 150°C (more preferably at a temperature from about room temperature to 
100°C). The time required for the reaction may also vary widely, depending on many factors, notably the re- 
action temperature and the nature of the reagents and solvent employed. However, provided that the reaction 
is effected under the preferred conditions outlined above, a period of from 30 minutes to 24 hours (more pre- 
ferably from 1 to 1 0 hours) will usually suffice. The resulting Grignard reagent is then reacted with a compound 
of formula (XIX), (XX) or (XXI): 

R»-CN (XIX) 
RS^COX (XX) 

or 

R6-COO-CO-R* (XXI) 
in which R 5 and X are as defined above; R*> represents any of the groups defined for R«, except a group having 
a cyano substituent; and R 60 represents any of the groups defined for R«, except a hydrogen atom. The reaction 
can take place over a wide range of temperatures, and the precise reaction temperature is not critical to the 
invention. In general, we find it convenient to carry out the reaction at a temperature of from 0°C to 150°C 
(more preferably at a temperature from about room temperature to 100°C). The time required for the reaction 
may also vary widely, depending on many factors, notably the reaction temperature and the nature of the re- 
agents and solvent employed. However, provided that the reaction is effected under the preferred conditions 
outlined above, a period of from 30 minutes to 24 hours (more preferably from 1 to 10 hours) will usually suffice. 
Step C2 of Reaction Scheme C comprises one or more of the following optional reactions: 

(1) Removal of the alkanoyl- or haloalkanoyl-protecting group contained in R 1b ; 

(2) Removal of the hydroxy-protecting group contained in R 1b , R 5 etc; 

(3) Conversion of the halogen atom contained in R 1b into a cyano group, and then optionally into a carba- 
moyl group, and then optionally into a carboxy, and finally optionally into an alkoxycarbonyl group having 
from 1 to 4 carbon atoms in the alkoxy moiety; 

(4) Conversion of the nitro group contained in R 1b into an amino group; and 

(5) Conversion of the alkylthio group contained in R 1b into a sulphamoyl group. 

Removal of the alkanoyl- or haloalkanoyl-protecting group in Step C2(1) and removal of the hydroxy-pro- 
tecting cyclic ether group in Step C2(2) can be conducted in a similar way to that in Step B3(1) of Reaction 
Scheme B, as described above. 

Conversion of the halogen atom into a cyano group in Step C2(3) can be conducted in a similar way to 
that in Step B3(2) of Reaction Scheme B, as described above. In this reaction, it is preferred not to use as the 
starting material a compound of formula (X) containing a halogen atom in the substituent of R 5 . If a compound 
containing a halogen atom in the substituent R 5 is used, conversion of this halogen atom into a cyano group 
is also possible. 

Successive conversion of the cyano group into carbamoyl and carboxy groups can be conducted by reac- 
tion of a corresponding compound of formula (X) with an aqueous mineral acid (such as aqueous sulphuric 
acid, aqueous hydrochloric acid or aqueous nitric acid). Th reaction can take place over a wid range of tem- 
peratures, and the precise reaction temperature is not critical to th inventi n. Ing neral.w find it convenient 
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to carry out the reaction at a temperature of from 0°C to 200°C (more preferably at a temperature from about 
room temperature to 1 00°C). The time required for the reaction may also vary widely, depending on many fac- 
tors, n tabiyth reaction temperature and th nature of the reagents and solvent employed. However, provided 
that the reaction is effected under the preferred conditions outlined above, a period of from 1 to 24 hours (more 
5 preferably from 2 to 1 5 hours) will usually suffice. I n this reaction, it is possible to choose whether the carbamoyl 
or the carboxy compound will be obtained by adjusting the acid concentration. For example, the carbamoyl 
compound can be obtained by reaction in about 90% sulphuric acid, and then it can be converted into the car- 
boxy compound by reaction in about 60% sulphuric add. 

Conversion of the carboxy group into an alkoxycarbonyl group having from 1 to 4 carbon atoms in the al- 
io koxy moiety can be conducted in a similar way to that described in Step B3(3) of Reaction Scheme B, as de- 
scribed above. 

Conversion of the nitro group into an amino group in Step C2(4) can be conducted by reacting the corre- 
sponding compound of formula (X) with hydrogen gas (preferably at from 1 atmosphere to 5 atmospheres) in 
an inert solvent (for example, an alcohol, such as methanol or ethanol) and in the presence of a reducing cat- 

15 alyst (such as Raney-nickel, palladium-on-carbon or platinum oxide). The reaction can take place over a wide 
range of temperatures, and the precise reaction temperature is not critical to the invention. In general, we find 
it convenient to carry out the reaction at a temperature of from 0°C to 150°C (preferably at room temperature 
to 100°C). The time required for the reaction may also vary widely, depending on many factors, notably the 
reaction temperature and the nature of the reagents and solvent employed. However, provided that the reac- 

20 tion is effected under the preferred conditions outlined above, a period of from 30 minutes to 24 hours (more 
preferably from 1 to 10 hours) will usually suffice. 

Conversion of the alkytthio group into a suiphamoyl group in Step C2(5) can be conducted by reacting a 
corresponding compound of formula (X) with a halogenating agent (such as chlorine or bromine) in an inert 
solvent (for example, water, an organic acid, such as acetic acid or propionic acid or a mixture of any two or 

25 more thereof), to give a sulphonyl halide. The reaction can take place over a wide range of temperatures, and 
the precise reaction temperature is not critical to the invention. In general, we find it convenient to carry out 
the reaction at a temperature of from -1 0°C to 1 00°C (more preferably at from -5°C to 50°C). The time required 
for the reaction may also vary widely, depending on many factors, notably the reaction temperature and the 
nature of the reagents and solvent employed. However, provided that the reaction is effected under the pre- 

30 ferred conditions outlined above, a period of from 30 minutes to 24 hours (more preferably from 1 to 1 0 hours) 
will usually suffice. The resulting sulphonyl halide is then reacted with ammonia in an inert solvent (for example, 
water or an alcohol, such as methanol or ethanol) at, for example, from 0°C to 100°C (more preferably at from 
about room temperature to 50°C) for a suitable period, for example from 30 minutes to 24 hours (more preferably 
from 1 to 1 0 hours). 

35 In Step C3 of Reaction Scheme C, a compound of formula (II lb) is prepared by halogenation of the com- 

pound of formula (XI) prepared in Step C2. This reaction is essentially the same as that described in Step B4 
of Reaction Scheme B, and may be carried out using the same reagents and reaction conditions. 

Reaction Scheme D provides an alternative route for preparing the compound of formula (XI), which is 
also prepared in Step C2 of Reaction Scheme C. 
40 In Step D1 of Reaction Scheme D, a compound of formula (XIII) is prepared by reacting a compound of 

formula (XII) with a compound of formula (XXII): 

CfeN-CHrR* p<XII) 

in which R 5 * is as defined above. The reaction is normally and preferably effected in the presence of a solvent 
There is no particular restriction on the nature of the solvent to be employed, provided that it has no adverse 

45 effect on the reaction or on the reagents involved and that it can dissolve the reagents, at least to some extent 
Examples of suitable solvents include organic acids, such as acetic acid or propionic acid. The reaction is also 
normally and preferably effected in the presence of a base, for example, an ammonium salt of an organic acid, 
such as ammonium acetate, ammonium propionate or ammonium benzoate. The reaction can take place over 
a wide range of temperatures, and the precise reaction temperature is not critical to the invention. In general, 

so we find it convenient to carry out the reaction at a temperature of from about room temperature to 200°C (more 
preferably at from 50°C to 1 50°C). The time required for the reaction may also vary widely, depending on many 
factors, notably the reaction temperature and the nature of the reagents and solvent employed. However, pro- 
vided that the reaction is effected under the preferred conditions outlined above, a period of from 1 to 24 hours 
(more preferably from 2 to 15 hours) will usually suffice. 

55 in Step D2 of R acti n Sch m D, a compound of formula (XIV) is prepared by reacting a compound of 

formula (XIII) with a reducing agent (such as zinc or iron) in a solvent which may be inert (for example, an or- 
ganic acid, such as acetic acid or propionic acid) and in the presence of wat r. The reaction can take place 
over a wide rang of temperatures, and the precis reaction temperature is not critical to the invention. In g n- 
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era!, we find it convenient to carry out the reaction at a temperature of from about room temperature to 250°C 
(m re preferably at from 50°C to 1 50°C). Th tim required for the reaction may also vary widely, depending 
on many factors, notably th reaction temperature and the nature of th reagents and solvent employed. How- 
ever, provided that the reaction is effected under the preferred conditions outlined above, a period of from 30 
5 minutes to 24 hours (more preferably from 1 to 10 hours) will usually suffice. 

Step D3 of this Reaction Scheme is optional and comprises removal of the alkanoyi- or haloalkanoy \- pro- 
tecting group contained in R 1c . The removal reaction is essentially the same reaction as that employed in Step 
B3 of Reaction Scheme B, and may be carried out employing the same reagents and reaction conditions. 

Reaction Scheme E provides an alternative route for preparing a compound of formula (XI), which is also 
io prepared in Step C2 of Reaction Scheme C f when R?« in the compound of formula (X!) is a formyl group, that 
is a compound of formula (Xla). 

In Step E1 of Reaction Scheme E, a compound of formula (XVI) is prepared by reacting a compound of 
formula (XV) with a reducing agent [for example, an aluminium hydride, such as lithium tri(t-butoxy)aluminium 
hydride or lithium aluminium hydride]. The reaction is normally and preferably effected in the presence of a 
is solvent There is no particular restriction on the nature of the solvent to be employed, provided that it has no 
adverse effect on the reaction or on the reagents involved and that it can dissolve the reagents, at least to 
some extent Examples of suitable solvents include ethers, such as diethyl ether or tetrahydrofuran. The re- 
action can take place over a wide range of temperatures, and the precise reaction temperature is not critical 
to the invention. In general, we find it convenient to carry out the reaction at a temperature of from -30°C to 
20 50°C (more preferably at from 0°C to room temperature). The time required for the reaction may also vary wide- 
ly, depending on many factors, notably the reaction temperature and the nature of the reagents and solvent 
employed. However, provided that the reaction is effected under the preferred conditions outlined above, a 
period of from 1 to 24 hours (more preferably from 2 to 1 5 hours) will usually suffice. 

Step E2 of Reaction Scheme E is optional and comprises one or more of the following reactions: 
25 (1) Removal of the alkanoyi- or haloalkanoyl-protecting group contained in R 1 *; 

(2) Conversion of the halogen atom contained in R 1 « into a cyano group, which may then, if desired, be 

converted into a carboxy group, which finally may. if desired, be converted into an alkoxycarbonyl group. 

These reactions are essentially the same as those described above in relation to Step C2 of Reaction 
Scheme C, and may be carried out employing the same reagents and reaction conditions. 
30 After completion of any of these reactions, the desired compound can be recovered from the reaction mix- 

ture by conventional means. For example, one suitable recovery procedure comprises the following steps. In- 
soluble matter, if any, is filtered off, and, if the reaction solution is acidic or alkaline, the solution is neutralized. 
The desired product can then be recovered by distilling off the solvent or by adding water, extracting the re- 
sulting mixture with a water-immiscible organic solvent such as ethyl acetate, drying the extract and then 
35 distilling off the solvent If necessary, the product thus obtained can be further purified by conventional means, 
such as recrystallization or the various chromatography techniques, for example preparative thin layer chro- 
matography or column chromatography, notably column chromatography. 

Alternatively, when the desired compound is a carboxylic acid derivative, it may, for example, be recovered 
from the reaction medium by the following procedure: making the reaction solution alkaline; extracting the re- 
40 suiting mixture with a water-immiscible organic solvent such as ethyl acetate; neutralizing the aqueous layer 
extracting the desired compound with a water-immiscible organic solvent such as ethyl acetate; drying the 
extract; and then distilling off the solvent to give the desired compound. 

The compounds of the present invention prepared as described above may be converted to acid addition 
salts and/or to complexes with metal ions by methods well known in the art 

45 

BIOLOGICAL ACTIVITY 

The compounds of formula (I) and their tautomers, salts and complexes of the present invention have an 
excellent inhibitory activity against blood platelet aggregation, and are therefore very useful for prevention and 
50 therapy of thrombosis and embolism. These activities are demonstrated by the following Test Examples, which 
employ techniques well recognised in the art to provide a model of such activity in humans and other mammals. 

Test Example 1 

55 Prolongation of Bleeding Time in mice 

Male mice f th ICR strain (supplied by Japan Charles River Inc.) were divided into groups of 10 each 
for the test A sample of the drug t be tested was suspended in a 5% w/v aqueous solution of gum arabic. 
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and administered orally to th mice at a dose of 3 mgVkg for 3 successiv days, nam ly 48 hours, 24 hours 
and 4 h urs before the bl ding test For t h test, each of the mice was fixed by use of conventional apparatus, 
and th tail was cut 5 mm from the end. Th last 2 cm of the tai was soaked in physiological saline k pt warm 
at 37°C. The time at which bleeding was observed to cease for a successive 15 seconds was regarded as the 

5 point at which bleeding stopped, and the time between cutting the tai unto the point when bleeding stopped 
was recorded as the bleeding time. The bleeding time was observed for a maximum of 5 minutes, and, even 
if bleeding continued for longer than 5 minutes, the bleeding time was reported as 5 minutes (300 seconds). 
The results are shown in Table 2. The test was carried out using certain of the compounds of the present in- 
vention, as well as with two prior art compounds. 

10 Each of the compounds of the present invention is identified in the Table by the number assigned to it in 

the foregoing Table 1 and by the number of the Example hereafter which illustrates its preparation. The prior 
art compounds are identified as follows: 

Compound A: 5-(2^lorobenzyl)-4,5,6 > 7-tBtrahydrothieno[3,2-c]pyridine; 
Compound B: 5-(2-chlorcMi-methoxyc^rtx)nyfo^ 

is These are the groups previously referred to and believed to be the closest prior art to the present invention. 

Test Example 2 

Inhibition of Blood Platelet Aggregation 

20 

Female rats of the SD strain (supplied by Japan Charles River Inc.) were divided into groups of 4 each for 
the test A sample of the drug to be tested was suspended in a 5% w/v aqueous solution of gum arabic, and 
administered orally to the rats 4 hours before the test. As a control, a 5% w/v aqueous solution of gum arabic 
was administered to a control group of rats, without any test drug. Blood platelet aggregation was tested ac- 

25 cording to the method of P. Lumley and P. P. A Humphrey [J. Pharmacol. Methods 6, 153 - 166 (1981)] with a 
partial modification. From the abdominal aorta of the anesthetized rat 5.4 ml of a blood sample was taken in 
0.6 ml of a 3.8% (w/v) sodium citrate solution serving as an anticoagulant The resulting citrate-containing blood 
samples were poured into cuvettes, with 1.2 ml in each cuvette, and stirred (1000 rpm) at 37°C. After prelim- 
inary heating for 2 minutes, 0.3 ml of the blood sample was taken out of each of the cuvettes, and the blood 

30 platelet count was measured by means of an automatic blood cell counter (E-4000, Sysmex); this was regarded 
as the blood platelet count before addition. 0.9 ml of the blood sample in the cuvette was then mixed with 0.1 
ml of a 0.05 M adenosine diphosphate (ADP) solution or with 0.1 ml of a collagen suspension (0.06 mg/ml), to 
induce blood platelet aggregation. Two minutes after addition of the ADP, or 4 minutes after addition of the 
collagen, 0.3 ml of the blood sample was taken and the blood platelet count was measured; this was regarded 

35 as the blood platelet count after addition. The blood platelet aggregation rate was calculated from the following 
equation. 

1 00 X (blood platelet count before addition - blood platelet count after additionyblood platelet count before 
addition 

The inhibitory effect was calculated as the percent inhibition of the treated groups as compared with the 
40 control groups. The results are reported in Table 2. 
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Tablg i 



10 



15 



20 



30 



Ex. 


Cpd. 


Test Ex. 1 


Test Ex. 2 


NO. 


No. 


Bleeding time 


% Inh.ihi i- -J nn 






(hours) , 3 mg/kg 


3 / j my/ /ty iu nig/ Kg 


5 


60 


2.20 


74.2 100 


6 


19 


2.13 


29.3 97.8 


12 


59 


>2.75 


57.1 98.1 


20 


235 


>2.75 


98.8 


22 


233 


2.30 


98.9 


23 


190 


>2.75 


100 


25 


194 


>2 .75 


100 


26 


196 


>2.75 


97.6 



Compound A 
Compound B 



1.00 
1.80 



25.7 



3.7 
98.8 



at a dose of 30 mg/kg. 
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For therapeutic or prophylactic use, the compounds of the present invention may be administered by them- 
selves or in admixture with any one or more conventional carriers, diluents or additives or with other active 
compounds. Administration may be by any convenient route, for example orally or parenterally, and the for- 
mulation will be chosen having regard to the intended route of administration. The compounds may, for ex- 
ample, be administered in the form of powders, granules, tablets, capsules and injections. The dosage may 
vary depending upon the severity and nature of the disorder, as well as the symptoms, age and body weight 
of the patient and the chosen route of administration; however, in the case of oral administration, we would 
normally suggest a dose of from 1 to 1000 mg, more preferably from 10 to 500 mg, if administered orally, or a 
dose of from 0.5 to 500 mg, more preferably from 5 to 250 mg, if administered intravenously. The compound 
may be administered in single or divided doses, e.g. from 1 to 3 times a day depending on the symptoms. 

The preparation of the compounds of the present invention is further illustrated by the following non-lim- 
iting Examples, whilst the preparation of certain of the starting materials used in these Examples is illustrated 
by the subsequent Preparations. 

50 EXAMPLE 1 

5-(2-Chloro-a-trifluoroacetylbenzylM,5,6,7-tetrahydrothieno(3,2-c]pyri (Compound No. 113) 



40 



45 



55 



10 ml of methylene chloride were added to 0.39 g (2.6 mmole) of 4,5,6,7-tetrahydrothieno[3,2-cJpyridine 
hydrochloride and 0.28 g (2.6 mmole) of sodium carbonate, and then a solution of 0.67 g (2.2 mmole) of 2- 
chloro-a-trif luoroacetylbenzyl bromid in 10 ml fm thyl nechlorid was slowly added to the resulting mixture, 
whilst stirring at room t mperatur . Th mixtur wasth n stirred at room temperatur f r 3 hours. At the nd 
of this tim , 200 ml of thyl acetat were added t th reaction mixture, and the rganic lay r was separated. 
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washed with a saturated aqueous solution of sodium chlorid and dried ov r anhydrous magn sium sulphate. 
Th solvent was removed by distillation under reduced pressure, and the resulting residu was subjected to 
silica gel column chromatography, using a 1 00 : 4 by volume mixture of toluene and ethyl acetate as the eluent, 
to give 0.31 g of the title compound as a colourless on. 
5 Infrared Absorption Spectrum (thin film) crrr 1 : 1685, 1705. 

Nuclear Magnetic Resonance Spectrum (CDC£ 3 ) 5 ppm: 
2.90 - 3.04 (2H, multiplet); 
3.90 (1H, triplet, J = 6.0 Hz); 
4.01 (1H, triplet, J = 6.0 Hz); 
10 5.51 (1 H, doublet, J = 7.3 Hz); 

5.58 (1H, doublet, J ■ 7.3 Hz); 
6.82 (1H, doublet, J = 5.4 Hz); 
7.19 (2H, doublet, J = 5.4 Hz); 
7.36 - 7.58 (4H, multiplet). 
is Mass spectrum (CI, m/z) : 360 (M++1). 

Here and hereafter, in the mass spectra, "CI" means "chemical ionization" 

EXAMPLE 2 

20 5-r2-Chloro-tt-(5 f 6^ihydroO,4,2-dk»^ and its hydro- 

chloride (Compound No. 3) ~~ "~ 

2(a) Following a procedure similar to that described in Example 1 , except that an equivalent amount of 2- 
chloro-a-(5,6-dihydro-1,4 ( 2-dioxazin-3-yl)benzyl bromide (prepared as described in Preparation 18) was 
25 used in place of the 2-chloro-a-trifluoroacetylbenzyl bromide, the title compound was obtained as a col- 

ourless oil in a yield of 77%. 

Nuclear Magnetic Resonance Spectrum (CDCf 3 ) 5 ppm: 
2.77 - 2.94 (4H, multiplet); 
3.63 (1 H, doublet, J = 14.4 Hz); 
30 3.79 (1 H, doublet, J = 14.4 Hz); 

3.96 - 4.02 (1H, multiplet); 
4.08- 4.14 (1H, multiplet); 
4.27- 4.32 (1H, multiplet); 
4.36 - 4.42 (1H, multiplet); 
35 4.75 (1H, singlet); 

6.70 (1 H, doublet. J = 5.4 Hz); 
7.07 (1H, doublet, J = 5.4 Hz); 
7.20 - 7.90 (4H, multiplet). 
Mass spectrum (CI, m/z) : 349 (M++1). 
40 2(b) 2.7 g of the title compound obtained as described in step (a) above were dissolved in 100 ml of diethyl 

ether, and hydrogen chloride gas was blown into the resulting solution at room temperature. The crystals 
which precipitated were collected to obtain 2.3 g of the hydrochloride of the title compound as a colourless 
powder, melting at 104 - 107°C. 
Elemental analysis: 



Calculated for C 17 H 17 C1N 2 0 2 S.HCI.3/2H 2 0: 


Found: 


C, 49.52%; 
C, 49.81%; 


H. 5.13%; 
H, 4.73%; 


N, 6.80%. 
N, 6.56%. 



EXAMPLE 3 

5-g-Fluoro-a-(5,6-dihydro-1,4,2-d^ and its hydro- 

chlorid (Compound No. 2) 

3(a) Following a procedure similar to that d scribed in Example 1, except that an equivalent amount of 2- 
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fluoro-a-(5,6-dihydro-1.4 v 2-dioxazin-3-yl)benzyt bromide (prepared as d scribed in Preparation 19) was 
used in place of the 2-ch!c*c-^-trifliioroacetyt benzyl bromide, the title compound was obtained as a col- 
ourless oil in a yield of 50%. 

Nuclear Magnetic Resonance Spectrum (CDCf 3) 5 ppm: 
5 2.73 - 2.98 (4H, multipiet); 

3.63 (1 H, doublet, J = 1 3.8 Hz); 
3.79 (1 H, doublet, J = 13.8 Hz); 
3.95- 4.18 (2H, multipiet); 
4.23 - 4.45 (2H, multipiet); 
10 4.61 (1H, singlet); 

6.70 (1H, doublet, J - 5.4 Hz); 
7.09 (1H, doublet, J - 5.4 Hz); 
7.20 - 7.80 (4H, multipiet). 
Mass spectrum (CI, m/z) : 333 (M*+1). 
15 3(b) The procedure described in Example 2(b) was repeated, using the title compound as prepared in step 

(a) above, to obtain the hydrochloride of the title compound as a colourless powder, melting at 1 08 - 11 2°C, 
in a yield of 81%. 
Elemental analysis: 



20 


Calculated for Ci7Hi7FN2O2S.HCI.H2O: 






C, 52.78%; 


H, 5.21%; 


N, 7.24%. 




Found: 


C, 53.19%; 


H, 4.99%; 


N, 7.16%. 



25 



EXAMPLE 4 

5-p,6-Pifluoro-a-(5,6-dihydr^ (Com- 
pound No. 7) 

Following a procedure similar to that described in Example 1, except that an equivalent amount of 2,6- 
difluoro-aKS.e-dihydro-l^^-dioxazin-S-yObenzyl bromide (prepared as described in Preparation 20) was 
used in place of the 2-chloro-a-trifluoroacetyl benzyl bromide, the title compound was obtained as a colourless 
powder, melting at 151 - 153°C, in a yield of 8%. 

Nuclear Magnetic Resonance Spectrum (CDCf 3 ) 6 ppm: 

2.81 - 2.93 (4H, multipiet); 

3.62 (1H. doublet, J = 14.0 Hz); 

3.79 (1H, doublet, J = 14.0 Hz); 

4.00 - 4.10 (2H, multipiet); 

4.26 - 4.36 (2H, multipiet); 

4.59 (1H, singlet); 

6.70 (1H, doublet, J = 5.4 Hz); 

7.08 (1H f doublet, J = 5.4 Hz); 

7.20 - 7.80 (4H. multipiet). 
Mass spectrum (CI, m/z) : 351 (M*+1). 
Elemental analysis: 





Calculated for C^H^^C^S: 


50 




C, 58.27%; 


H, 4.60%; 


N, 8.00%. 




Found: 


C, 58.22%; 


H, 4.61%; 


N. 7.79%. 



55 
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EXAMPLE 5 



5-(2-Chloro-a-cydopropylcarbonylbenzyl)-4,5^ and its sulphate (Com- 

pound No. 60) 

5 

5(a) Following a procedure similar to that described in Example 1, except that an equivalent amount of 2- 
chloroa -cyclopropylcarbonylbenzyl bromide was used in place of the 2-chloro-a-trifluoroacetyi benzyl 
bromide, the title compound was obtained as a yellow oil in a yield of 66%. 
Nuclear Magnetic Resonance Spectrum (CDCf 3 ) 5 pprru 
w 0.78 - 0.90 (2H, multiset); 

0.96 - 1.06 (2H, multiplet); 
2.15-2.29 (1H. multiplet); 
2.83 - 2.94 (4H. multiplet); 
3.56 (1H, doublet. J = 4.3 Hz); 
15 3.72 (1 H, doublet. J = 4.3 Hz); 

5.06 (1H, singlet); 
6.68 (1H. doublet, J = 4.9 Hz); 
7.06 (1 H. doublet, J = 4.9 Hz); 
7.10- 7.70 (4H, multiplet). 
20 Mass spectrum (CI. m/z) : 332 (M*+1), 262. 

5(b) A procedure similar to that described in Example 2(b) was repeated, using the title compound as pre- 
pared in step (a) above, except that concentrated sulphuric acid was added in place of blowing hydrogen 
chloride gas through the mixture, to obtain the sulphate of the title compound as white crystals, melting 
at 184 - 186°C, in a yield of 70%. 
25 Elemental analysis: 



J* 


Calculated for C 18 H 18 CINOS.H2S0 4 : 






C, 50.28%; 


H, 4.69%; 


N, 3.26%. 


30 


Found: 


C, 50.43%; 


H, 4.53%; 


N, 2.87%. 



EXAMPLE 6 

5-(2-Fluoix>-a-propionylbenzylM>5»6,7-tetrahydrothieno[3,2-c]pyridine and its maleate (Compound No. 19) 

6(a) 1.85 g (11.13 mmole) of 1-(2-fluorophenyl)-2-butanone (prepared as described in Preparation 9) were 
dissolved in 30 ml of carbon tetrachloride, and then a solution of 1.78 g of bromine in 15 ml of carbon tet- 
rachloride was added dropwise to the resulting solution at room temperature over a period of 30 minutes. 
The resulting mixture was then stirred at room temperature for 5 hours, after which water was added to 
the reaction mixture. The reaction mixture was then extracted with chloroform, and the extract was dried 
over anhydrous magnesium sulphate. A crude 2-fluoro-a -propionylbenzyl bromide was obtained from this 
extract by removal of the solvent by evaporation under reduced pressure. 1 .95 g (1 1 .1 3 mmole) of 4,5,6,7- 
tetrahydrothieno[3,2-c]pyridine hydrochloride, 3.38 g (24.45 mmole) of anhydrous potassium carbonate 
and 30 mi of dimethytformamide were then added to the crude product thus obtained, and the resulting 
mixture was stirred at room temperature for 5 hours. At the end of this time, toluene was added to the 
reaction mixture, and, after the insolubles had been removed by filtration, the filtrate was concentrated 
by evaporation under reduced pressure. The resulting residue was subjected to silica gel column chroma- 
tography, using a 1 9 : 1 by volume mixture of toluene and ethyl acetate as the eluent, to give 1.17 g of the 
title compound as a pale yellow oil. 

Infrared Absorption Spectrum (thin f Dm) cm - 1 : 
1715. 

Nuclear Magnetic Resonance Spectrum (CDCf 3 ) 5 ppm: 
1 .03 (3H, triplet, J = 7.0 Hz); 
2.50 (2H, quartet, J = 7.0 Hz); 
2.80 - 2.95 (4H, multiplet); 
3.53 (1H, doublet, J = 11.0 Hz); 
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3.63 (1H, doublet, J ■ 11.0 Hz); 

4.75 (1H, singlet); 

6.67 (1H, doublet. J = 5.7 Hz); 

7.05 (1H, doublet, J = 5.7 Hz); 

7.10- 7.55 (4H, multiset). 
Mass spectrum (CI, m/z) : 304 (MN-1), 246. 
6(b) A procedure similar to that described in Example 2(b) was repeated, using the title compound prepared 
as described in step (a) above, except that maleic acid was added in place of blowing hydrogen chloride 
gas through the reaction mixture, to obtain the maleate of the title compound as a colourless powder melt- 
ing at 101 - 103°C, in a yield of 54%. ' 
Elemental analysis: 



Calculated for (^tH^FNOS.C^O^HzO: 


Found: 


C, 58.66%; 
C, 59.19%; 


H, 5.41%; 
H. 5.33%; 


N, 3.27%. 
N. 3.19%. 



EXAMPLE 7 



^q-Acetyl-2-chlCTOb^ and its hydrochloride (Compound No. 

7(a) Following a procedure similar to that described in Example 6, except that an equivalent amount of 1- 
(2-chlorophenyl)-2-propanone (prepared as described in Preparation 10) was used in place of the 1-(2- 
fluorophenyf)-2-butanone, the title compound was obtained as a pale yellow oil in a yield of 44% 
Infrared absorption Spectrum (thin film) v m „ cirr 1 : 
1715. 

Nuclear Magnetic Resonance Spectrum (CDCf 3) 5 ppm: 

2.13 (3H, singlet); 

2.70 - 2.95 (4H, multiplet); 

3.50 (1H, doublet. J = 10.0 Hz); 

3.70 (1 H, doublet, J = 1 0.0 Hz); 

4.93 (1H, singlet); 

6.65 (1H, doublet, J = 5.7 Hz); 

7.05 (1H, doublet, J = 5.7 Hz); 

7.10- 7.75 (4H, multiplet). 
Mass spectrum (CI, m/z) : 306 (M*+1), 262. 
7(b) A procedure similar to that described in Example 2(b) was repeated, using the title compound prepared 
as described in step (a) above, to obtain the hydrochloride of the title compound as a pale yellow powder 
melting at 98 - 101°C, in a yield of 70%. 
Elemental analysis: 



Calculated for C 1fl H, a CINOS.HCI. 1/2^0: 


Found: 


C, 54.70%; 
C, 55.09%; 


H, 5.16%; 
H, 4.97%; 


N, 3.98%. 
N, 3.80%. 



EXAMPLE 8 

^(2-Chlorc-a-propionylberi^ and its hydrochloride (Compound 



8(a) Following a procedure similar to that described in Example 6, except that an equival nt amount of 1- 
(2-chloroph nyl>-2-butanone (prepared as described in Preparation 11) was used in place of the 1-(2-flu- 
orophenyl)-2-butanone, th title compound was obtained as a pale yellow oil in a yield of 32%. 
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Nuclear Magnetic Resonance Spectrum (CDCI3) 6 ppm: 

1.05(3H, tripl t, J = 6.5 Hz); 

2.31 - 2.58 (2H, multiplet); 

2.75 - 3.00 (4H, multiplet); 

3.48 (1H, doublet, J = 14.5 Hz); 

3.68 (1H, doublet, J = 14.5 Hz); 

4.97 (1H, singlet); 

6.65 (1H, doublet J = 6.0 Hz); 

7.05 (1H, doublet, J - 6.0 Hz); 

7.10- 7.65 (4H, multiplet). 
Mass spectrum (CI, m/z) : 320 (M*+1). 
8(b) A procedure simlar to that described in Example 2(b) was repeated, using the title compound prepared 
as described in step (a) above, to obtain the hydrochloride of the title compound as a pale yellow powder, 
melting at 110 - 115°C. in a yield of 25%. 
Elemental analysis: 



Calculated for Ct7Hi8aNOS.HQ.H2O: 


Found: 


C, 54.55%; 
C, 54.39%; 


H, 5.92%; 
H, 5.59%; 


N, 3.74%. 
N, 3.73%. 



EXAMPLE 9 

5-(2-Chloro-g-hexanoylbenzyl)-4,5,6,7>tetrahydrothieno[3.2-c]pyridine (Compound No. 125) 

Following a procedure similar to that described in Example 6, except that an equivalent amount of 1-(2- 
chlorophenyl)-2-heptanone (prepared as described in Preparation 12) was used in place of the 1-(2-fluorophe- 
nyl)-2-butanone, the title compound was obtained as a yellow oil in a yield of 10%. 
Nuclear Magnetic Resonance Spectrum (CDCf 3 ) 5 ppm: 

0.90 (3H, triplet, J = 7.6 Hz); 

1.10-1.60 (6H, multiplet); 

2.40 (2H, triplet, J » 8.0 Hz); 

2.75 - 3.00 (4H, multiplet); 

3.50 (1H, doublet, J - 14.5 Hz); 

3.70 (1H, doublet, J ~ 14.5 Hz); 

5.00 (1H, singlet); 

6.65 (1H, doublet, J = 6.0 Hz); 

7.05 (1H, doublet. J = 6.0 Hz); 

7.10 - 7.60 (4H, multiplet). 
Mass spectrum (CI, m/z) : 362 (M*+1), 262. 

EXAMPLE 10 

5-(g-Acetyl-2-fluorobenzyl)-4.5,6,7-tetrahydrothieno[3^-clpyridine and its maleate (Compound No. 9) 

10(a) Following a procedure similar to that described in Example 6, except that an equivalent amount of 
1-(2-fluorophenyl)-2-propanone was used in place of the 1-(2-fluorophenyl)-2-butanone, the title com- 
pound was obtained as a pale yellow oil in a yield of 55%. 
Infrared Absorption Spectrum (thin film) cm- 1 : 
1715. 

Nuclear Magnetic Resonance Spectrum (CDCf 3 ) 5 ppm: 
2.18 (3H, singlet); 
2.80 - 2.95 (4H, multiplet); 
3.55 (1H, doublet, J = 12.0 Hz); 
3.65 (1H, doublet, J = 12.0 Hz); 
4.72 (1H. singlet); 
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6.65 (1H. doublet, J = 5.5 Hz); 

7.05 (1 H. doublet, J ■ 5.5 Hz); 

7.1 0 - 7.55 (4H, multiplet). 
Mass spectrum (CI, mVz) : 290 (MN-1), 246. 
10(b) A procedure simflar to that described in Example 2(b) was repeated, using the title compound pre- 
pared as described in step (a) above, except that maleic acid was added in place of blowing hydrogen chlor- 
ide gas through the mixture, to obtain the maleate of the title compound as a pate yellow powder, melting 
at 104 - 106*C, in a yield of 61%. 
Elemental analysis: 



Calculated for CieH^FNOS.C^O^I^HzO: 


Found: 


C, 57.96%; 
C, 58.36%; 


H, 5.10%; 
H, 4.94%; 


N, 3.38%. 
N, 3.39%. 



EXAMPLE 11 

5-(a-Cydobutylcaf1X3nyl-2-fluorob and its maleate (Compoun d 
No. 106) 

11(a) Following a procedure similar to that described in Example 6, except that an equivalent amount of 
cyclobutyl 2-fluorobenzyl ketone (prepared as described in Preparation 13) was used in place of the 1-(2- 
fluoropheny»)-2-butanone, the title compound was obtained as a pale yellow oil in a yield of 24%. 
Nuclear Magnetic Resonance Spectrum (CDCf 3 ) S ppm: 

1.70- 2.55 (6H, multiplet); 

2.80 - 3.00 (4H, multiplet); 

3.50 (1H, doublet J - 11-0 Hz); 

3.62 (1H, doublet, J - 11.0 Hz); 

3.70 - 3.90 (1H, multiplet); 

4.73 (1H, singlet); 

6.65 (1 H, doublet, J = 6.0 Hz); 

7.05 (1H, doublet, J = 6.0 Hz); 

7.10- 7.50 (4H, multiplet). 
Mass spectrum (CI, m/z) : 330 (M*+1), 246. 
11(b) A procedure similar to that described in Example 2(b) was repeated, using the title compound pre- 
pared as described in step (a) above, except that maleic acid was added in place of blowing hydrogen chlor- 
ide gas through the mixture, to obtain the maleate of the title compound as a colourless powder, melting 
at 99 - 104°C, in a yield of 57%. 
Elemental analysis: 



Calculated for C 18 H ie FNOS.C 4 H 4 04.1/2H20: 


Found: 


C, 60.78%; 
C, 60.97%; 


H, 5.54%; 
H, 5.48%; 


N, 3.08%. 
N, 2.94%. 



Nuclear Magnetic Resonance Spectrum (CDCf 3 ) 8 ppm: 
1.70 - 2.30 (6H, multiplet); 
3.10 - 3.30 (4H, multiplet); 
3.68-3.82 (1H, multiplet); 
4.30 (2H, broad singlet); 
5.55 (1H, singlet); 
6.30 (2H, singlet); 
6.72 (1H, doublet, J = 6.5 Hz); 
7.20 (1H, doublet, J = 6.5 Hz); 
7.25 - 7.60 (4H. multipl t). 
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EXAMPLE 12 



10 



15 



20 



S-(a-Cydopropyicarbonyl-2-fluorobenzyl)-4.5 t 6 ,7-tetra^ydrothieno(3,2-c]pyridin and its hydrochloride 
(Compound No. 59) 

12(a) Following a procedure similar to that described in Example 6, except that an equivalent amount of 
cyclopropyl 2-fluorobenzyl ketone (prepared as described in Preparation 8) was used in place of the 1-(2- 
f luorophenyl)-2-butanone, the title compound was obtained as a colourless oil in a yield of 69%. 
Nuclear Magnetic Resonance Spectrum (CDCf 3) 5 ppm: 

0.78 - 0.90 (2H, multiset); 

0.98-1.11 (2H, multiplet); 

2.22 - 2.34 (1H, multiplet); 

2.72 - 2.98 (4H, multiplet); 

3.58 (1H, doublet J = 4.2 Hz); 

3.68 (1H, doublet J = 4.2 Hz); 

4.85 (1H, singlet); 

6.68 (1H, doublet J - 4.9 Hz); 

7.06 (1H t doublet J = 4.9 Hz); 

7.20 - 7.60 (4H f multiplet). 
Mass spectrum (CI, m/z) : 316 (M*+1), 246. 
12(b) A procedure similar to that described in Example 2(b) was repeated, using the title compound pre- 
pared as described in step (a) above, to obtain the hydrochloride of the title compound as white crystals, 
melting at 171 - 173°C, in a yield of 75%. 
Elemental analysis: 



25 


Calculated for C 18 H 18 FNOS.HCI: 






C, 61.44%; 


H, 5.44%; 


N, 3.98%. 




Found: 


C, 61.37%; 


H, 5.74%; 


N, 3.85%. 



EXAMPLE 13 



35 



40 



45 



50 



55 



5-(a-Butyryl-2-fluorobenzylM.5,6,7-tetrahydro^ and its maleate (Compound No. 116) 

13(a) Following a procedure similar to that described in Example 6, except that an equivalent amount of 
1-(2-fluorophenyl)-2-pentanone (prepared as described in Preparation 5) was used in place of the 1-(2- 
fluorophenyl)-2-butanone, the title compound was obtained as a pale yellow oil in a yield of 41%. 
Nuclear Magnetic Resonance Spectrum (CDCf 3 ) S ppm: 

0.82 (3H, triplet J = 9.5 Hz); 

1.45- 1.70 (2H, multiplet); 

2.41 (2H, triplet J = 8.0 Hz); 

2.75 - 2.95 (4H, multiplet); 

3.55 (1H, doublet J = 13.0 Hz); 

3.62 (1H, doublet J = 13.0 Hz); 

4.75 (1H, singlet); 

6.65 (1H, doublet J = 6.0 Hz); 

7.05 (1H, doublet J = 6.0 Hz); 

7.10- 7.55 (4H, multiplet). 
Mass spectrum (CI, m/z) : 318 (M++1), 246. 
13(b) A procedure similar to that described in Example 2(b) was repeated, using the title compound pre- 
pared as described in step (a) above, except that maleic acid was added in place of blowing hydrogen chlor- 
ide gas through the mixture, to obtain the maleate of the title compound as a colourless powder, melting 
at 89 - 90°C, in a yield of 36%. 
Elemental analysis: 
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Calculated for C^HapFNOS.C^O*: 


Found: 


C, 60.96%; 
C, 60.69%; 


H f 5.58%; 
H, 5.43%; 


N, 3.23% 
N, 3.01%. 



EXAMPLE 14 

S-ff-Fluoro-g-valerylte^ and its mateate (Compound No. 120) 

14(a) Following a procedure similar to that described in Example 6, except that an equivalent amount of 
1-(2-f1uorophenyl)-2-hexanone (prepared as described in Preparation 6) was used in place of the 1-(2- 
fluorophenyl)-2-butanone, the title compound was obtained as a pale yellow oO In a yield of 46%. 
Nuclear Magnetic Resonance Spectrum (CDCf 3 ) 5 ppm: 

0.83 (3H, triplet, J = 8.0 Hz); 

1.12- 1.35 (2H. multiplet); 

1.40 - 1.70 (2H, multiplet); 

2.45 (2H, triplet, J = 8.2 Hz); 

2.60 - 2.90 (4H. multiplet); 

3.52 (1H, doublet J = 14.0 Hz); 

3.65 (1 H, doublet J = 14.0 Hz); 

4.75 (1H, singlet); 

6.65 (1H f doublet J = 6.0 Hz); 

7.05 (1H, doublet J = 6.0 Hz); 

7.10- 7.50 (4H, multiplet). 
Mass spectrum (CI, m/z) : 332 (M*+1), 246. 
14(b) A procedure similar to that described in Example 2(b) was repeated, using the title compound pre- 
pared as described in step (a) above, except that maleic acid was added in place of blowing hydrogen chlor- 
ide gas through the mixture, to obtain the maleate of the title compound as a colourless powder, meltinq 
at 92 - 93°C, in a yield of 26%. 
Elemental analysis: 



Calculated for CaH^FNOS.C^O* 


Found: 


C, 61.73%; 
C, 61.38%; 


H, 5.86%; 
H. 5.88%; 


N, 3.13%. 
N, 2.59%. 



EXAMPLE 15 

5-(2-Fluc^a-pivaloylbenzyl )-4^ and its hydrochloride (Compound No. 



15(a) Following a procedure similar to that described in Example 6, except that an equivalent amount of 1- 
(2-fluorophenyl)-3,3-dimethyl-2-butanone (prepared as described in Preparation 7) was used in place of 
the 1-(2-fluorophenyl)-2-butanone, the title compound was obtained as a pale yellow oil in a yield of 87%. 
Nuclear Magnetic Resonance Spectrum (CDC£ 3 ) 5 ppm: 

1.10 (9H. singlet); 

2.74 - 3.00 (4H, multiplet); 

3.55 (1H, doublet J - 15.0 Hz); 

3.66 (1H, doubletJ = 15.0 Hz); 

5.23 (1H, singlet); 

6.63 (1H, doublet J = 6.0 Hz); 

7.03 (1H, doublet J = 6.0 Hz); 

7.10 - 7.55 (4H, multiplet). 
Mass spectrum (CI, m/z) : 332 (M++1), 246. 
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15(b) A procedure similar to that d scribed in Exampl 2(b) was repeated, using the tit! compound pre- 
pared as described in step (a) abov , to obtain the hydrochJorid of the titl compound as a pale yellow 
powder, melting at 85 - 90°C, in a yield of 34%. 
Elemental analysis: 



Calculated for d9H22FNOS.Ha.H3O: 


Found: 


C. 59.14%; 
C, 58.99%; 


H, 6.23%; 
H, 6.57%; 


N, 3.63%. 
N, 3.17%. 



EXAMPLE 16 

5^P-Chloro-a-(4-fluorob*rgoy^ and its hydrochloride (Com- 

pound No. 149) 

16(a) Following a procedure simflar to that described in Example 6, except that an equivalent amount of 
2-chlorobenzyl 4-fluorophenyi ketone (prepared as described in Preparation 22) was used in place of the 
1-(2-fluoropheny1)-2-butanone, the title compound was obtained as a pale yellow oil in a yield of 58%. 
Nuclear Magnetic Resonance Spectrum (CDCl 3 ) 5 ppm: 

2.80 - 3.00 (4H, multipfet); 

3.63 (1H, doublet J = 16.0 Hz); 

3.80 (1H, doublet, J = 16.0 Hz); 

5.80 (1H, singlet); 

6.63 (1 H, doublet. J = 6.0 Hz); 

7.00 - 7.60 (6H, multiset); 

7.95- 8.15 (2H. multiplet). 
Mass spectrum (CI, m/z) : 386 (MN-1). 262. 
16(b) A procedure similar to that described in Example 2(b) was repeated, using the title compound pre- 
pared as described in step (a) above, to obtain the hydrochloride of the title compound as a yellowish brown 
powder, melting at 121 - 130°C, in a yield of 40%. 
Elemental analysis: 



Calculated for C2iH 17 aFNOS.HCI.1/2H 2 0: j 


Found: 


C, 58.47%; 
C, 58.25%; 


H, 4.44%; 
H, 4.86%; 


N, 3.25%. 
N, 3.48%. 



EXAMPLE 17 

5-(2-Fluoro-a-isobutyrylber^M>5,6 > 7-tetrahydrothieno[3,2»clpyridine and its maleate (Compound No. 118) 

17(a) Following a procedure similar to that described in Example 6, except that an equivalent amount of 
2-fluoro benzyl isopropyl ketone (prepared as described in Preparation 23) was used in place of the 1-(2- 
f luorophenyl}-2-butanone f the title compound was obtained as a yellow oil in a yield of 44%. 
Nuclear Magnetic Resonance Spectrum (CDCl 3 ) 5 ppm: 

0.95 (3H, doublet. J = 7.0 Hz); 

1.10 (3H, doublet, J = 7.0 Hz); 

2.60-2.80 (1H, multiplet); 

2.80 - 2.95 (4H, multiplet); 

3.50 (1H, doublet, J = 11.0 Hz); 

3.65 (1H, doublet, J = 11.0 Hz); 

4.90 (1H, singlet); 

6.65 (1 H, doublet, J = 5.7 Hz); 

7.05 (1H, doublet, J = 5.7 Hz); 

7.10- 7.50 (4H, multiplet). 
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Mass spectrum (CI, m/z) : 318 (M*+1), 246. 
17(b) A procedure simflar to that d scribed in Example 2(b) was repeated, using th title compound pre- 
pared as described in step (a) above, except that male* acid was added in place of blowing hydrogen chlor- 
ide gas through the mixture, to btain the maleate of the title compound as a colourless powder, meltinq 
at 96 -98*C, in a yield of 42%. a 
Elemental analysis: 



Calculated for CuHaoFNOS.C^O* 


Found: 


C, 61.02%; 
C, 60.74%; 


H, 5.59%; 
H, 5.52%; 


N, 3.23%. 
N, 3.23%. 



EXAMPLE 18 



5-(a-Cydop™ P y1c*rt)on^ and jts ^rod^. 
ide (Compound No. 175) 1 

18(a) Following a procedure simflar to that described in Example 6, except that an equivalent amount of 
cyclopropyl 2-fluorobenzyl ketone (prepared as described in Preparation 8) was used in place of the 1-(2- 
fluorophenyl)-2-butanone and that 2-nitro^,5,6 l 7-tetrahydrothieno[3^-clpyridine hydrochloride (prepared 
as descnbed in Preparation 24) was used in place of the 4,5,6,7-tetrahydrothieno[3,2-c]pyridine hydro- 
chloride, the title compound was obtained as a brown oi in a yield of 72%. 
Nuclear Magnetic Resonance Spectrum (CDCfa) 8 ppm: 

0.82 - 0.92 (2H, multiplet); 

1.01 -1.11 (2H, multiplet); 

2.00-2.20 (1H, multiplet); 

2.75 - 3.05 (4H. multiplet); 

3.61 (2H, singlet); 

4.91 (1H, singlet); 

7.10 - 7.45 (4H, multiplet); 

7.55 (1H, singlet). 
Mass spectrum (CI, m/z) : 361 (M*+1), 291. 
18(b) A procedure simflar to that described in Example 2(b) was repeated, using the title compound pre- 
pared as described in step (a) above, to obtain the hydrochloride of the title compound as white crystals 
melting at 161 - 168*C, in a yield of 79%. 
Elemental analysis: 



Calculated for C^H^Fr^QsS.HCI: 


Found: 


C, 54.47%; 
C, 54.47%; 


H, 4.57%; 
H, 4.63%; 


N, 7.06%. 
N, 6.89%. 



EXAMPLE 19 

^und No°^ and its hydrochloride (Com- 

1 9(a) Following a procedure similar to that described in Example 12, except that an equivalent amount of 
4,5.6 # 7-tetrahydrofuro[3,2-c]pyridine (prepared as described in Preparation 25) was used in place of the 
4,5,6,7-tetrahydrothieno[3,2-c]pyridine hydrochloride, the title compound was obtained as a brown oil in 
a yield of 21%. 

Nuclear Magnetic Resonance Spectrum (CDCf 3 ) 5 ppm: 

0.75 - 0.95 (2H, multiplet); 

0.98- 1.10 (2H, multiplet); 

2.15 -2.31 (1H, multiplet); 
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2.65 - 3.05 (4H # multiset); 
3.40 - 3.60 (2H V multiplet); 
4.90 (1H, singlet); 
6.15 (1H, doublet, J = 5.0 Hz); 
5 7.05 - 7.55 (5H, multiplet). 

Mass spectrum (CI, m/z) : 300 (M*+1), 230. 
19(b) A procedure similar to that described in Example 2(b) was repeated, using the title compound pre- 
pared as described in step (a) above, to obtain the hydrochloride of the title compound as white crystals, 
melting at 154 - 155°C, in a yield of 39%. 
10 Elemental analysis: 





Calculated for C ia H 18 FN0 2 .HCI; 






C, 64.38%; 


H, 5.70%; 


N, 4.17%. 


15 


Found: 


C, 64.37% 


H, 5.80% 


N, 4.19%. 



EXAMPLE 20 

5-(a-CydopropylcartK)nyl-2-fluorob and its hydro- 

chloride (Compound No. 235) 

20(a) Following a procedure similar to that described in Example 12, except that an equivalent amount of 
2-oxo-2,4 t 5,6, 7,7a-hexahydrot hieno[3,2-c]pyrid ine hydrochloride was used in place of the 4,5,6,7-tetrahy- 
drothieno[3,2-c]pyridine hydrochloride, the title compound was obtained as a brown oil in a yield of 32%. 
Diisopropyl ether was added to this compound to cause crystallization, yielding white crystals, melting at 
123-125°C. 

The resulting 5-(a-cydopropylcaroonyi-2-fluorobenzyl)-2-oxo-2,4,5,6,7,7a-hexahydrothien 
cjpyridine (Compound No. 235) is believed to contain a small quantity of the tautomeric 5-(a-cydopropyl- 
carbonyl-2-fluorobenzyt)-2-hydroxy-4,5,6,7-tetrahydrothieno- [3,2-c]pyridine (Compound No. 188), from 
which it was not separated. 

Nudear Magnetic Resonance Spectrum (CDCf 3 ) S ppm: 
0.75 - 0.96 (2H, multiplet); 
0.99- 1.14 (2H. multiplet); 
1.83-2.01 (1H, multiplet); 
2.02- 2.17 (1H, multiplet); 

2.25 - 2.45 & 2.47 - 2.62 (together 2H, each multiplet); 

2.85 & 3.10 (together 2H, each doublet, J = 12.0 Hz); 

3.88 - 4.01 & 4.03 - 4.1 6 (together 2H, each multiplet); 

4.85 & 4.89 (together 1 H, each singlet); 

6.03 & 6.06 (together 1 H, each singlet); 

7.10- 7.45 (4H, multiplet). 
Mass spectrum (CI, m/z) : 332 (M*>1), 262. 
Elemental analysis: 





Calculated for C 18 H 18 FN02S: 






C. 65.09%; 


H, 5.48%; 


N, 4.23%. 


50 


Found: 


C, 65.09%; 


H, 5.55%; 


N, 4.20%. 



20(b) A procedure similar to that described in Example 2(b) was repeated, using the title compound pre- 
pared as described in step (a) above, to obtain the hydrochloride of the title compound as white crystals, 
melting at 104 - 109°C, in a yield of 46%. 
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EXAMPLE 21 



5^2-Fluoro-a>propionytbenzyl)-2-Qxo-2.4,5,6 t 7 t 7a-hexahydrothi nof3,2-clpyrid ine and its hydrochloride 
(Compound No. 234) 

21(a) Following a procedure similar to that described in Example 20, except that an equivalent amount of 
1-(2-fluorophenyl)-2-butanone (prepared as described in Preparation 9) was used in place of the cyclo- 
propyl 2-fluorobenzyi ketone, the title compound was obtained as a brown oil in a yield of 36%. 

The resulting 5-(2-fluoro-a-propionylbenzyl)-2-oxo -2,4,5,6,7,7a- hexahydrothieno[3,2-c]pyridtne 
(Compound No. 234) is believed to contain a small quantity of the tautomeric 5-(2-f I uoro-a-propionyl ben- 
zyl)-2-hydroxy-4,5,6,7-tetrarryd (Compound No. 187). 

Nuclear Magnetic Resonance Spectrum (CDCl 3) 5 ppm: 
1 .00 (3H. triplet, J = 9.1 Hz); 
1.82- 1.98 (1H. multiplet); 
2.25 - 2.50 (4H, multiplet); 

2.85 & 3.05 (together 2H, each doublet, J « 14.0 Hz); 

3.84 - 3.95 & 4.04 - 4.17 (together 2H, each multiplet); 

4.72 & 4.76 (together 1H. each singlet); 

6.03 & 6.07 (together 1H, each singlet); 

7.15 - 7.40 (4H, multiplet). 
Mass spectrum (CI, m/z) : 320 (M++1), 262. 
21(b) A procedure similar to that described in Example 2(b) was repeated, using the title compound pre- 
pared as described in step (a) above, to obtain the hydrochloride of the title compound as white crystals, 
melting at 110 - 115°C, in a yield of 78%. 



EXAMPLE 22 



j>(2^'or<>^^ (Compound 

Following a procedure similar to that described in Example 5, except that an equivalent amount of 2-oxo- 
2 i 4,5,6,7,7a-hexahydrothieno[3,2-cJpyridine hydrochloride was used in place of the 4,5,6,7-tetrahydrothie- 
no[3,2-c]pyridine hydrochloride, a yellow ol was obtained. The oil was crystallized from diisopropyl ether to 
give the title compound as pale brown crystals, melting at 119 - 123°C in a yield of 8%. 

The resulting 5- (2-chloro-a-cyclo propyl carton^ 
cjpyridine (Compound No. 233) is believed to contain a small quantity of the tautomeric 5-(2-chloro-a- 
cydopropylcarbonylbenzyl)-2-hydro (Compound No. 186). 

Nuclear Magnetic Resonance Spectrum (CDCf 3 ) 5 ppm: 
0.75 - 1.10 (4H, multiplet); 
1.75- 2.1 0(2H, multiplet); 
2.25 - 2.70 (2H, multiplet); 
2.90 - 3.30 (2H, multiplet); 
3.75 - 4.20 (2H. multiplet); 

5.09 & 5.10 (together 1H, each singlet); 
5.98 & 6.07 (together 1H, each singlet); 

7.10 - 7.50 (4H, multiplet). 

Mass spectrum (CI, m/z) : 348 (M*+1). 278. 



EXAMPLE 23 



2-Ac»toxy-5- (a-cydopropylcartM^ (Compound No, 



2.6 g (7.8 mmoJe) of 5-(a-cyclopropylcarbonyl-2-fiuorobenzyi)-2-oxo-2,4,5,6 t 7,7a-hexahydrothie 
cjpyridine (prepared as described in Example 20) were dissolved in a mixture of 10 ml of dimethylformamide 
and 5 ml of acetic anhydride, and then 0.35 g (8.6 mmole) of a 60% w/w dispersion of sodium hydride in mineral 
oil was added to th resulting solution, whilst ice-cooling; the mixture was then stirred for 20 minutes at the 
same t mperature, after which it was stirred for a further 3 h urs at room temperature. At the end of this time, 
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300 ml of ethyl acetate were added to th mixtur , which was then wa hed four times, ach time with 50 ml 
of a saturated aqueous solution of sodium chloride. The organic lay r was separated and dried over anhydrous 
sodium sulphate, and th solvent was removed by evaporation under reduced pressure. The resulting residue 
was subjected to silica gel column chromatography, using a 100 : 3 by volume mixture of toluene and ethyl 
5 acetate as the eluent, to give a yellow oil. This oil was crystallized from diisopropyl ether, to obtain the title 
compound as white crystals, melting at 120 - 121.5°C, in a yield of 65%. 
. Infrared Absorption Spectrum (KBr) v m » crrr 1 : 
1758, 1704. 

Nuclear Magnetic Resonance Spectrum (CDCt 3 ) 6 ppm: 
10 0.80 - 0.95 (2H, multiplet); 

0.99- 1.16 (2H, multiplet); 

2.27 (3H, singlet); 

2.21-2.34 (1H, multiplet); 

2.70 - 2.95 (4H, multiplet); 
15 3.47 (1 H, doublet, J = 1 5.0 Hz); 

3.57 (1H, doublet, J = 15.0 Hz); 

4.83 (1H, singlet); 

6.27 (1H, singlet); 

7.10 - 7.55 (4H, multiplet). 
20 Mass spectrum (CI, m/z) : 374 (M*+1), 304. 

Elemental analysis: 





Calculated for C20H20FNO3S: 


25 




C, 64.32%; 


H, 5.40%; 


N, 3.75%. 




Found: 


C, 64.46%; 


H, 5.39%; 


N, 3.73%. 



EXAMPLE 24 

5-(q-Cydopropylcartx)nyl-2-fluorobenzy^ (Com- 
pound No. 192) 

Following a procedure similar to that described in Example 23, except that an equivalent amount of pro- 
pionic anhydride was used in place of the acetic anhydride, the title compound was obtained as white crystals, 
melting at 101 - 102°C, in a yield of 16%. 

Infrared Absorption Spectrum (KBr) v m » crrr 1 : 
1705, 1760. 

Nuclear Magnetic Resonance Spectrum (CDC£ 3 ) 8 ppm: 

0.75 - 0.90 (2H, multiplet); 

0.90 - 1.10 (2H, multiplet); 

1 .21 (3H, triplet. J = 6.7 Hz); 

2.15-2.37 (1H, multiplet); 

2.55 (2H, quartet, J = 6.7 Hz); 

2.65 - 2.95 (4H. multiplet); 

3.40 - 3.60 (2H, multiplet); 

4.80 (1H, singlet); 

6.25 (1H, singlet); 

7.05 - 7.55 (4H, multiplet). 
Mass spectrum (CI, m/z) : 388 (M*+1), 318. 
Elemental analysis: 





Calculated for C 21 H22FN0 3 S: 


55 




C, 65.10%; 


H, 5.72%; 


N, 3.61%. 




F und: 


C, 64.80%; 


H, 5.72%; 


N, 3.61%. 
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EXAMPLE 25 



10 



15 



20 



j^*^ ^ (Compound 

Following a procedure similar to that described in Example 23, except that an equivalent amount of butyric 
anhydride was used in place of the acetic anhydride, the title compound was obtained as white crystals, meltinq 
at 84 - 85°C, in a yield of 39%. 

Infrared Absorption Spectrum (KBr) v m „ crrr 1 : 
1756,1706. 

Nuclear Magnetic Resonance Spectrum (CDCf 3) $ ppm: 

0.75 -1.10 (7H, multiplet); 

1.65- 1.85 (2H, multiplet); 

2.21-2.34 (1H, multiplet); 

2.49 (2H, triplet, J = 7.0 Hz); 

2.70 - 3.00 (4H, multiplet); 

3.52 (2H, broad triplet, J = 16.0 Hz); 

4.82 (1H, singlet); 

6.25 (1H, singlet); 

7.05 - 7.55 (4H, multiplet). 
Mass spectrum (CI, m/z) : 402 (M*+1), 332. 
Elemental analysis: 



25 


Calculated for C^H^FNOaS: 




C, 65.81%; 


H, 6.03%; 


N, 3.49%. 




Found: 


C, 65.92%; 


H, 5.91%; 


N, 3.41%. 



30 



40 



45 



50 



EXAMPLE 26 

jH a "Cy^ (Compound 

Following a procedure similar to that described in Example 23, except that an equivalent amount of pivalic 
anhydride was used in place of the acetic anhydride, the title compound was obtained as white crystals, melting 
at 91 - 94°C, in a yield of 44%. 

Infrared Absorption Spectrum (KBr) v max crrr 1 : 
1749,1700. 

Nuclear Magnetic Resonance Spectrum (CDC£ 3 ) 5 ppm: 

0.79 - 0.92 (2H, multiplet); 

0.98- 1.09 (2H, multiplet); 

1.31 (9H, singlet); 

2.23 - 2.36 (1H, multiplet); 

2.70 - 2.95 (4H, multiplet); 

3.47 (1H, doublet, J = 14.5 Hz); 

3.58 (1H, doublet, J = 14.5 Hz); 

4.83 (1H. singlet); 

6.26 (1H, singlet); 

7.05 - 7.55 (4H, multiplet). 
Mass spectrum (CI, m/z) : 416 (M*+1), 346. 
Elemental analysis: 
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Calculated for CaaH^FNOaS: 


Found: 


C, 66.48%; 
C, 66.21%; 


H, 6.31%; 
H, 6.40%; 


N, 3.37%. 
N, 3.38%. 



EXAMPLE 27 

10 5-(q-Cydopropylcaiftonyl^ (Com- 
pound No. 199) 

1.0 g (3.0 mmole) of 5^a-cydopropylcarbonyl-2-fluoro 
cjpyridine (prepared as described in Example 20) was dissolved in 15 ml of dimethytformamide, and then 0.18 
15 g (4.5 mmole) of a 60% w/w dispersion of sodium hydride in mineral oil and 0.82 ml (4.5 mmole) of nonanoyl 
chloride were added, in that order, to the resulting mixture, whilst ice-cooling. The resulting reaction mixture 
was then stirred at the same temperature for 30 minutes, after which it was stirred at room temperature for a 
further 5 hours. 300 ml of ethyl acetate were then added to the mixture, which was then washed with a satu- 
rated aqueous solution of sodium hydrogencarfoonate and with a saturated aqueous solution of sodium chlor- 
20 ide, in that order. The organic layer was separated and dried over anhydrous sodium sulphate, and the solvent 
was removed by evaporation under reduced pressure. The resulting residue was subjected to silica gel column 
chromatography, using a 1 00 : 2 by volume mixture of toluene and ethyl acetate as the eluent, to give a yellow 
oil. The oil was crystallized from petroleum ether to obtain the title compound as white crystals, melting at 45 
-48°C, in a yield of 40%. 
25 Nuclear Magnetic Resonance Spectrum (CDCf 3 ) 6 ppm: 

0.80-1.80 (19H, multiplet); 
2.21-2.32 (1H, multiplet); 
2.53 (2H, triplet. J = 7.5 Hz); 
2.70 - 2.95 (4H, multiplet); 
30 3.48 (1 H, doublet, J = 1 5.0 Hz); 

3.57 (1H, doublet, J = 15.0 Hz); 
4.84 (1H, singlet); 
6.27 (1H, singlet); 
7.05 - 7.55 (4H. multiplet). 
35 Mass spectrum (CI, rrvz) : 472 (M*+1), 402. 



Elemental analysis: 





Calculated for C27H34FNO3S: 


40 




C, 68.76%; 


H, 7.27%; 


N, 2.97%. 




Found: 


C, 68.56%; 


H, 7.49%; 


N, 2.97%. 



EXAMPLE 28 

5-(a-Cydopropylcart3onyl-2-fluoro and its hy- 

drochloride (Compound No. 200) 

28(a) Following a procedure similar to that described in Example 27, except that an equivalent amount of 
decanoyl chloride was used in place of the nonanoyl chloride, the title compound was obtained as a yellow 
oH in a yield of 40%. 

Nudear Magnetic Resonance Spectrum (CDCf 3 ) 5 ppm: 

0.80-1.80 (21 H, multiplet); 

2.18-2.32 (1H, multiplet); 

2.52 (2H, triplet, J = 7.5 Hz); 

2.70 - 2.97 (4H, multiplet); 

3.50 (1H, doublet, J = 14.5 Hz); 
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3.59 (1H. doublet, J = 14.5 Hz); 

4.85 (1H, singlet); 

6.26 (1H, singlet); 

7.20 - 7.55 (4H, multiplet). 
Mass spectrum (CI, m/z) : 486 (MN-1), 416. 
28(b) A procedure similar to that described in Example 2(b) was repeated, using the title compound pre- 
pared as described in step (a) above, except that diisopropyl ether was used as a solvent in place of the 
diethyl ether, to give the hydrochloride of the title compound as yellow crystals, melting at 62 - 64°C in 
a yield of 81%. 
Elemental analysis: 



Calculated for CzaHsaFNOsS.HCI: 


Found: 


C, 64.41%; 
C, 64.12%; 


H, 7.14%; 
H. 7.05%; 


N, 2.68%. 
N, 2.63%. 



EXAMPLE 29 

FMun^ (Com- 

Following a procedure similar to that described in Example 27, except that an equivalent amount of pal- 
mitoyl chloride was used in place of the nonanoyl chloride, the title compound was obtained as white crystals 
melting at 66 - 68°C, in a yield of 21 %. 

Nuclear Magnetic Resonance Spectrum (CDCf 3 ) 5 ppm: 
0.80 - 1 .80 (33H r multiplet); 
2.20-2.32 (1H, multiplet); 
2.51 (2H, triplet, J = 7.5 Hz); 
2.70 - 2.95 (4H, multiplet); 
3.48 (1H, doublet, J = 15.0 Hz); 
3.58 (1 H, doublet, J = 1 5.0 Hz); 
4.84 (1H, singlet); 
6.26 (1H, singlet); 
7.10- 7.55 (4H, multiplet). 
Mass spectrum (CI, m/z) : 570 (M*+1), 500. 
Elemental analysis: 



Calculated for C34H48FNO3S: 


Found: 


C. 71.66%; 
C, 71.72%; 


H, 8.49%; 
H, 8.62%; 


N, 2.46%. 
N, 2.43%. 



EXAMPLE 30 

2-t-Butoxycarbonyloxy-5-(a- ^ 

(Compound No. 203) * 7 

Following a procedure similar to that described in Example 23, except that an equivalent amount of di-t- 
butyl dicarbonatB was used in place of the acetic anhydride, the title compound was obtained as white crystals 
melting at 98 - 99°C, in a yield of 1 5%. 

Nuclear Magnetic Resonance Spectrum (CDCf 3 ) 5 ppm: 
0.80 - 0.90 (2H, multiplet); 
0.98- 1.09 (2H, multiplet); 
1.55 (9H, singlet); 
2.20- 2.34 (1H, multiplet); 
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2.70 - 2.95 (4H, multiplet); 

3.40 - 3.60 (2H, multiplet); 

4.83 (1H, singlet); 

6.27 (1H, singlet); 
5 7.07 - 7.52 (4H, multiplet). 

Mass spectrum (CI, m/z) : 432 (M++1), 362. 
Elemental analysis: 





Calculated for C^HmFNCUS: 


0 10 




C, 64.02%; 


H, 6.07%; 


N, 3.25%. 




Found: 


C, 63.57%; 


H f 6.03%; 


N, 3.27%. 



15 EXAMPLE 31 

2-Amino-5-(a-CydopropyicartK)nyi-2-f1^^ (Compound No. 

20 5 ml of hydrochloric acid were added to 0.4 g of 5-(a^dopropy1cartxDnyl-2-fluorobenzy1)-2-nitro-4,5,6,7- 

tetrahydrothieno[3,2-cJpyridine hydrochloride (prepared as described in Example 18), and then 0.23 g of tin 
powder was added to the resulting mixture, whilst stirring, after which the mixture was stirred at room tem- 
perature for a further hour. 10 ml of water were added to the reaction mixture, which was then extracted with 
methylene chloride. The methylene chloride layer was removed, and the aqueous layer was concentrated to 
25 dryness by evaporation under reduced pressure, and then crystallized from diethyl ether, to give a complex 
of the title compound with stannic chloride as a pale yellow powder in a yield of 72%. 
Nuclear Magnetic Resonance Spectrum (CD 3 0D) 5 ppm: 
0.95 - 1 .05 (2H, multiplet); 
1.20 - 1.35 (2H, multiplet); 
30 1 .85 - 1 .99 (1 H, multiplet); 

3.60 - 3.80 (2H, multiplet); 

6.07 (1H, singlet); 

7.35 - 7.80 (4H, multiplet). 

35 EXAMPLE 32 

2-Acetylamino-5-(a-cydopropyicarb^ (Compound 
No. 179) 

40 1.85 g (5.13 mmole) of 5-(a-cydopropylcarbonyl-2- fluorobenzyl)-2-nitro-4,5,6,7-tetrahydrothieno[3,2- 

cjpyridine (prepared as described in Example 1 8) were dissolved in a mixture of 20 ml of acetic acid and 2 ml 
of acetic anhydride, and then 1.85 g of iron powder were added to the solution, whilst stirring at room temper- 
ature; the mixture was then stirred at the same temperature for 90 minutes. At the end of this time, water and 
^ chloroform were added to the reaction mixture, and the mixture was neutralized with sodium carbonate. The 
inorganic salt thus precipitated was filtered off, the remaining organic layer was separated and the aqueous 
layer was extracted with chloroform. The organic layer and the extract were combined and dried over anhy- 
drous magnesium sulphate, and then the solvent was removed by distillation under reduced pressure. The re- 
sulting residue was then subjected to silica gel column chromatography, using a 6 : 4 by volume mixture of 
^ toluene and ethyl acetate as the eluent, to give 1 .86 g of the title compound. This was crystallized from diiso- 
propyi ether to obtain 1.37 g of the title compound as white crystals, melting at 155 - 159°C. 
Nuclear Magnetic Resonance Spectrum (CDCf 3 ) 5 ppm: 
0.78 - 0.94 (2H, multiplet); 
0.98- 1.12 (2H, multiplet); 
2.17 (3H, singlet); 
2.15 - 2.32 (1 H, multiplet); 
2.70 - 2.99 (4H, multiplet); 
3.50 (1H,d ubl t, J = 11.4 Hz); 
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3.60 (1H, doubl t. J = 11.4 Hz); 

4.86 (1H, singlet); 

6.27 (1H, singlet); 

7.10- 7.55 (4H, multiplet); 
5 7.80 - 8.00 (1 H, broad singlet). 

Mass spectrum (CI, m/z) : 373 (M*+1), 303. 
Elemental analysis: 





Calculated for CjoH^FhfeOaS: 


10 




C, 64.49%; 


H, 5.68%; 


N, 7.52%. 




Found: 


C, 64.38%; 


H, 5.50%; 


N, 7.38%. 



15 EXAMPLE 33 

2-Butyrytami no-5-(q-<ydopropyl^ (Com- 
pound No. 181) 1 1 * 

20 

Following a procedure simlar to that described in Example 32, except that equivalent amounts of butyric 
acid and butyric anhydride were used in place of the acetic acid and acetic anhydride, the title compound was 
obtained as white crystals, melting at 154 - 157 P C, in a yield of 61%. 
Nuclear Magnetic Resonance Spectrum (CDCl 3 ) 5 ppm: 
0.78 - 0.94 (2H, multiplet); 
0.90- 1.10 (5H, multiplet); 
1.65 - 1.82 (2H. multiplet); 
2.21 - 2.39 (3H, multiplet); 
2.69 - 2.95 (4H, multiplet); 
3.47 (1 H, doublet, J = 11.4 Hz); 
3.56 (1H, doublet, J = 11.4 Hz); 
4.81 (1H, singlet); 
6.25 (1H, singlet); 
7.10 - 7.60 (4H, multiplet); 
u 7.70 (1H, singlet). 

Mass spectrum (CI, m/z) : 401 (M++1), 331. 
Elemental analysis: 





Calculated for C^H^FNaOaS: 


40 




C, 65.97%; 


H, 6.29%; 


N, 6.99%. 




Found: 


C, 65.95%; 


H, 6.36%; 


N, 6.95%. 



45 EXAMPLE 34 



y aC f&) ^ ( q "^ d ° ProP ^^ n ^ 2 ~ f ^ (Com- 

50 0:3 g of 5-(a-cydopropylcart>onyk2-fluorobe (prepared as de- 

scribed in Example 12) was separated into fractions by liquid chromatography [column: DAICEL CHIRALPAC 
AD (trade name), 1 cm x 25 cm); eluent a 1000 : 40 : 1 by volume mixture of hexane, isopropanol and diethy- 
lamine; column temperature: 35°C; flow rate: 4 ml/minute], to obtain an optically active isomer A [retention time: 

a 8.3 minutes; specific rotation angle [a}^: -109.4* (C = 1 .80, CHCI 3 )] and an isomer B [retention time: 9.9 min- 

25 

utes; specific rotation ang! [aj^: +1 00.1° (C = 1 .90, CHCIJ]. 

Isomers A and B were separately dissolved in diethyl ether, and then hydrogen chloride gas was allowed 
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to act upon th resulting solutions to obtain 0.1 3 g and 0.12 g of the hydrochlorides of isomer A and isomer B, 
respectively, as white crystals. 

Hydrochloride of isomer A 

melting at 106 -110°C. 



Elemental analysis: 





Calculated for C 18 H 18 FNOS.HCI.3/4H20: 


10 




C, 59.17%; 


H t 5.65%; 


N, 3.83%. 




Found: 


C, 59.06%; 


H, 5.74%; 


N, 3.90%. 



Hydrochloride of isomer B 



melting at 105 -110°C. 
Elemental analysis: 



20 


Calculated for C 18 H 18 FNOS.HCI. 1/2^0: 






C, 59.91%; 


H, 5.59%; 


N. 3.88%. 




Found: 


C, 59.80%; 


H. 5.84%; 


N, 3.79%. 



25 



EXAMPLE 35 

5-(g-Cydopropylcart>onyl-2-fluorote^ 
30 (Compound No. 207) 

1.0 g (3.0 mmole) of 5-(a-cydopropylcarbonyl-2-fluoroben^ 
cjpyridine (prepared as described in Example 20) was dissolved in 20 ml of dimethylformarnide, and then 100 
mg (0.6 mmole) of potassium iodide and 0.13 g (3.3 mmole) of a 60% dispersion of sodium hydride in mineral 
35 oil were added to the solution at room temperature; the mixture was then stirred at the same temperature for 
10 minutes. At the end of this time, a solution of 0.43 ml (3.0 mmole) of pivaloyloxymethyf chloride in 5 ml of 
dimethylfbrmamide was added dropwise to the resulting mixture over a period of 10 minutes, and the resulting 
mixture was stirred at room temperature for 30 minutes. 300 ml of ethyl acetate were added to the reaction 
mixture, and the mixture was washed three times, each time with 50 ml of a saturated aqueous solution of 
40 sodium hydrogen- carbonate. The organic layer was dried over anhydrous sodium sulphate, and the solvent 
was removed by evaporation under reduced pressure. The resulting residue was subjected to silica gel column 
chromatography, using a 100 : 3 by volume mixture of toluene and ethyl acetate as the eluent, to give the title 
compound as a colourless oil in a yield of 15%. 

Infrared Absorption Spectrum (thin film) cmr 1 : 
45 1715, 1702. 

Nuclear Magnetic Resonance Spectrum (CDC* 3 ) 5 ppm: 
0.79 - 0.93 (2H, multiplet); 
0.99- 1.14 (2H, multiplet); 
1.22 (9H, singlet); 
so 2.18 - 2.31 (1H. multiplet); 

2.65 - 2.95 (4H, multiplet); 
3.44 (1H, doublet, J = 15.5 Hz); 
3.55 (1H, doublet, J = 15.5 Hz); 
4.84 (1H, singlet); 
55 5.57 (2H, singlet); 

6.04 (1H, singlet); 

7.05 - 7.50 (4H, multiplet). 

Mass spectrum (CI, m/z) : 446 (M++1), 376. 
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EXAMPLE 36 

5-(a-Cydopropylcartx)nYl-2^l uorobenzyl)-2-m thoxy-4,S.6.7-tBtrahydrothienof3.2^lD vridine and its hydn> 
chlorid (Compound No. 210) 1 

36(a) A procedure similar to that described in Example 35 was repeated, except that an equivalent amount 
of methyl iodide was used in place of the pivaloylomethyl chloride and potassium iodide, to give the title 
compound as a yellow oil in a yield of 45%. 

Nuclear Magnetic Resonance Spectrum (CDCl 3) 8 ppm; 

0.80 - 0.92 (2H, multiplet); 

1.00- 1.10 (2H, multiplet); 

2.20 - 2.36 (1H, multiplet); 

2.65 - 2.96 (4H, multiplet); 

3.42 (1H, doublet, J = 14.5 Hz); 

3.55 (1H, doublet, J = 14.5 Hz); 

3.80 (3H, singlet); 

4.82 (1H, singlet); 

5.80 (1H, singlet); 

7.10- 7.60 (4H, multiplet). 
Mass spectrum (CI, m/z) : 346 (M*+1), 276. 
36(b) Following a procedure simlar to that described in Example 2(b), using the whole of the title com- 
pound prepared as described in step (a) above, the hydrochloride of the title compound was obtained as 
white crystals, melting at 102 - 106°C, in a yield of 78%. 
Elemental analysis; 



Calculated for C 19 H2oFN02S.HCI.1/2H 2 0: 


Found: 


C, 58.38%; 
C, 58.08%; 


H, 5.67%; 
H, 5.77%; 


N, 3.58%. 
N, 3.53%. 



EXAMPLE 37 

|»und^ (COm " 

Following a procedure similar to that described in Example 1, except that equivalent amounts of 2-oxo- 
2,4,5,6,7,7a-hexahydrothieno[3,2-c]pyridine hydrochloride and 2-fluoro-a-(2-fluorocydopropylcarbonyl)ben- 
zyl bromide (prepared as described in Preparation 27) were used in place of the 4,5,6.7-tetrahydrothieno{3,2- 
cjpyridine hydrochloride and 2-chloro-a-trifluoroacetyl benzyl bromide, the title compound was obtained as a 
yellow oil in a yield of 31 %. 

The resulting 5^a-(2-fluorocyclopropylcaro^^ 
c] pyndine (Compound No. 275) is believed to contain a small quantity of the tautomeric 5-[a-(2-fluorocyclo- 
propylcarbonyl-2-fluoroberizyl]-2^ (Compound No. 274), from 

which it was not separated. 

Infrared Absorption Spectrum (thin film) crrr 1 : 
1680. 

Nuclear Magnetic Resonance Spectrum (CDCf 3 ) 5 ppm: 
1.48- 1.55 (2H, multiplet); 
1.85-2,01 (1H, multiplet); 
2.30 - 2.51 (2H, multiplet); 
2.53-2,90 (1H, multiplet); 
3.00 - 3,20 (2H, multiplet); 

3.83 - 4,01 & 4.03 - 4,18 (together 2H, each multiplet); 
4.46 - 4,60 & 4.79 - 4,92 (together 2H, each multiplet); 
6.05 & 6,09 (together 1H, each singlet); 
7.10 - 7,45 (4H, multiplet). 
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Mass spectrum (CI. m/z) : 350 (M*+1), 262. 

PREPARATION 1 

5 3-(2-Chloroben2ylV5.6-dihydro-1 f 4 f 2>dioxazine 

A solution of 5,0 g (29,3 mmole) of o-chlorophenyl acetic acid and 0.3 g of 2-toluenesul phonic acid mono- 
hydrate in 50 ml of methanol was heated under reflux for 6 hours. At the end of this time, 3,1 g (44 mmole) of 
hydroxylamine hydrochloride were added to the reaction mixture, followed by 2,1 g of sodium methoxJde. The 
10 resulting reaction mixture was then heated under reflux for 10 hours. 14.2 g (103 mmole) of potassium car- 
bonate and 5.1 ml of 1,2-dibrornoethane were then added to the resulting reaction mixture, followed by 15 ml 
of water. The reaction mixture was then heated under reflux for a further 10 hours. At the end of this time, 200 
ml of ethyl acetate were added to the reaction mixture, and the organic layer was separated, washed with a 
saturated aqueous solution of sodium hydrogencarbonate and dried over anhydrous sodium sulphate; the sol- 
15 vent was then removed by distillation under reduced pressure. The residue thus obtained was subjected to 
silica gel column chromatography, using a 9 : 1 by volume mixture of toluene and ethyl acetate as the eluent, 
to give 4.9 g of the title compound as an oB. 

Nuclear Magnetic Resonance Spectrum (CDCf 3 ) S ppm: 
3.67 (2H, singlet); 
20 4.05 (2H, triplet, J = 4.2 Hz); 

4.29 (2H, triplet, J = 4.2 Hz); 
7.10- 7.40 (4H, multiplet). 

Mass spectrum (CI, m/z) : 212 (M++1). 176. 

25 PREPARATION 2 

3-(2-Ruorobenzyi)-5,6-dihydro-1 ,4,2-dioxazine 

A procedure similar to that described in Preparation 1 was repeated, except that an equivalent amount of 
30 o-fluorophenyiacetic acid was used in place of the o-chlorophenylacetic acid, to give the title compound as a 
colourless oil in a yield of 45%. 

Mass spectrum (CI, m/z) : 196 (M++1), 109. 

PREPARATION 3 

35 

3-(2,6-Difluorobenzyl)-5,6-dihydro-1,4,2-dioxazine 

A procedure similar to that described in Preparation 1 was repeated, except that an equivalent amount of 
2,6-dif luorophenylacetic acid was used in place of the o-chlorophenylacetic acid, to give the title compound 
40 as a colourless oil in a yield of 45%. 

Nuclear Magnetic Resonance Spectrum (CDCl 3 ) 5 ppm: 
3.61 (2H, singlet); 
4.04 (2H, triplet, J = 4.1 Hz); 

4.30 (2H, triplet, J = 4.1 Hz); 
45 6.80 - 7.30 (4H, multiplet). 

Mass spectrum (CI, m/z) : 214 (M*+1), 127. 

PREPARATION 4 

so 2-Chlorobenzyl cyclopropyl ketone 

10 ml of anhydrous diethyl ether were added to 0.45 g (18.5 mmole) of metallic magnesium, and then a 
solution of 2.0 ml (15.4 mmole) of 2-chlorobenzyt bromide in 10 ml of diethyl ether was slowly added dropwise 
to the resulting mixture, whilst stirring; the mixture was then stirred at room temperature for one hour. The 
55 resulting solution was slowly added dropwise to a solution of 1.1 ml of cyclopropyl cyanide in 10 ml of diethyl 
ether over a p riod f 30 minutes, and then the mixture was stirred at room temperature for 2 hours. At the 
end of this tim , a saturated aqu us solution of ammonium chloride was add d to the reaction mixture, and 
the mixture was stirred at room temperature for 15 minutes. 200 ml of ethyl acetate were th n added to the 
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reaction mixture, and the organic layer was separated, washed with water, with a saturated aqueous solution 
of sodium hydrog ncarbonate and with a saturated aqueous solution of sodium chloride, in that order, and dried 
over anhydrous sodium sulphate; th solvent was th n removed by distillation under reduced pressure The 
residue thus obtained was subjected to silica gel column chromatography, using a 9 : 1 by volume mixture of 
toluene and ethyl acetate as the eluent. to give 2.0 g of the title compound as a colourless ol 
Infrared Absorption Spectrum (thin fflm) cnr 1 : 
1695. 

Nuclear Magnetic Resonance Spectrum (CDCf 3 ) 5 ppm: 

0.86 - 0.92 (2H, multiplet); 

1.06- 1.12 (2H, multiplet); 

1.96 - 2.02 (1H, multiplet); 

3.98 <2H, singlet); 

7.10 - 7.50 (4H, multiplet). 
Mass spectrum (CI. m/z) : 195 (MN-1), 159. 



PREPARATION 5 



1-(2-Fluorophenyl)-2-pentanone 

A procedure similar to that described in Preparation 4 was repeated, except that equivalent amounts of 2- 
fluorobenzyl bromide and butyl cyanide were used in place of the 2-chlorobenzyl bromide and cyclopropyl cy- 
anide, to give the title compound as a colourless oil in a yield of 36%. 
Nuclear Magnetic Resonance Spectrum (CDCf 3 ) 5 ppm: 

0.90 (3H, triplet, J = 8.0 Hz); 

1.52- 1.73 (2H, multiplet); 

2.45 (2H. triplet, J = 8.0 Hz); 

3.70 (2H, singlet); 

7.00 - 7.30 (4H, multiplet). 
Mass spectrum (CI, m/z) : 181 (M*+1), 109. 

PREPARATION 6 



1-(2-Huorophenyl)-2-hexanone 

A procedure similar to that described in Preparation 4 was repeated, except that equivalent amounts of 2- 
fluorobenzyl bromide and pentyl cyanide were used in place of the 2-chlorobenzyl bromide and cyclopropyl 
cyanide, to give the title compound as a colourless oil in a yield of 46%. 
Nuclear Magnetic Resonance Spectrum (CDC* 3 ) 5 ppm: 
0.90 (3H, triplet, J = 8.0 Hz); 
1.20- 1.39 (2H, multiplet); 
1.50- 1.65 (2H, multiplet); 
2.50 (2H, triplet, J = 8.0 Hz); 
3.70 (2H, singlet); 
7.00 - 7.30 (4H, multiplet). 
Mass spectrum (CI, m/z) : 195 (M++1), 109. 

PREPARATION 7 



1-(2-Fluorophenyt)-3,3-dimethyl-2-butanone 

A procedure similar to that described in Preparation 4 was repeated, except that equivalent amounts of 2- 
fluorobenzyl bromide and t-butyl cyanide were used in place of the 2-chlorobenzyl bromide and cyclopropyl 
cyanide, to give the title compound as a colourless oil in a yield of 42%. 
Nuclear Magnetic Resonance Spectrum (CDCf 3 ) 5 ppm: 
1.25 (9H, singlet); 
3.80 (2H, singlet); 
7.00 - 7.30 (4H, multiplet). 
Mass spectrum (CI, m/z) : 195 (M*+1), 109. 
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PREPARATION 8 



Cyclopropyl 2-fluorobenzyl ketone 

5 A procedure similar to that described in Preparation 4 was repeated, except that equivalent amounts of 2- 

f luorobenzyl bromide and cyclopropyl cyanide were used in place of the 2-chlorobenzyl bromide and cyclo- 
propyl cyanide, to give the title compound as a colourless oil in a yield of 70%. 
Nuclear Magnetic Resonance Spectrum (CDCl 3 ) 5 ppm: 
0.82 - 0.98 (2H, multiplet); 
•> 10 1 .03 - 1 .1 7 (2H t multiplet); 

1.92-2.06 (1H, multiplet); 
3.86 (2H, singlet); 
7.10 - 7.30 (4H, multiplet). 
Mass spectrum (CI, m/z) : 179 (M*+1). 

15 

PREPARATION 9 

1-(2-Fluorophenyl)-2-butanone 

20 9(a) 1-(2-Fluorophenyl)-2-nitro-1-butene 

30 ml of acetic acid were added to 4.73 g (38.11 mmole) of 2-fluorobenzaldehyde, 4.41 g (49.49 mmole) 
of nitropropane and 3.23 g (41.90 mmole) of ammonium acetate, and the resulting mixture was heated under 
reflux, whilst stirring, for 4 hours. At the end of this time, the reaction mixture was cooled to room temperature, 
neutralized with an aqueous solution of sodium hydrogencarbonate and extracted with diethyl ether. The ex- 
tract was dried over anhydrous magnesium sulphate, and then xylene was added to the solution. The mixture 
was concentrated by evappration under reduced pressure, to give 7.4 g of the title compound as a pale yellow 
oil. 

Nuclear Magnetic Resonance Spectrum (CDCf 3 ) S ppm: 
1.25 (3H, triplet, J = 6.5 Hz); 
2.80 (2H, quartet J - 6.5 Hz); 
7.00 - 7.60 (4H, multiplet); 
8.03 (1H, singlet). 
Mass spectrum (CI, m/z) : 196 (M*+1), 149. 

9(b) 1-(2-F1uorophenyl)-2-butanone 

1 00 ml of 90% v/v aqueous acetic acid were added to 7.4 g of 1 -(2-f luorophenyl)-2-nitro-1 -butene [prepared 
as described in step (a) above], and then 12.11 g (190 mmole) of a zinc powder were added in portions to the 
resulting solution, whilst heating. The mixture was then heated under reflux, whilst stirring, for 4 hours. At the 
end of this time, the reaction mixture was left to stand overnight, and then the crystals which had precipitated 
were filtered off and washed with toluene. The filtrate was combined with the toluene washings, and the mix- 
ture was concentrated by evaporation under reduced pressure. The residue thus obtained was subjected to 
silica gel column chromatography, using toluene as the eluent, to give 1.85 g of the title compound as a pale 
brown oil. 

Nuclear Magnetic Resonance Spectrum (CDCf 3 ) 5 ppm: 
1.05 (3H, triplet, J = 7.0 Hz); 
2.53 (2H, quartet, J - 7.0 Hz); 
3.73 (2H, singlet); 
7.00 - 7.40 (4H, multiplet). 
Mass spectrum (CI, m/z) : 167 (M++1), 109. 



PREPARATION 10 



55 1-(2-Chlorophenyl)-2-propanone 

Following a procedur similar to that describ d in Preparation 9, except that quivalent amounts of 2-chlor- 
obenzaldehyd and nitroethane were us d in place of th 2-f lu robenzaldehyde and nitropropane, the title 
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compound was obtained as a brown oil in a yield of 27%. 
Nuclear Magn tic Resonance Spectrum (CDCf J 6 ppm: 

2.20 (3H. singlet); 

3.85 (2H f singlet); 

7.15 - 7.45 (4H, multiplet). 
Mass spectrum (CI, m/z) : 169 (M*+1), 125. 

PREPARATION 11 

1-(2-chlOfophenyt)-2-butanone 

Following a procedure simUar to that described in Preparation 9 f except that an equivalent amount of 2- 
chlorobenzaldehyde was used in place of the 2-fluorobenzaldehyde, the title compound was obtained as a 
pale yellow ol in a yield of 1 7%. 

Mass f spectrum (CI, m/z) : 183 (M*+1), 125. 

PREPARATION 12 

1-(2-Chlorophenyl)-2-heptanone 

Following a procedure similar to that described in Preparation 9, except that equivalent amounts of 2-chlor- 
obenzaldehyde and nitrohexane were used in place of the 2-fluorobenzaldehyde and nitropropane. the title 
compound was obtained as pale yellow oil in a yield of 17%. 
Nuclear Magnetic Resonance Spectrum (CDCf 3 ) 8 ppm: 
0.90 (3H, triplet, J = 8.0 Hz); 
1.20- 1.40 (4H, multiplet); 
1.50- 1.70 (2H, multiplet); 
2.50 (2H, triplet, J *= 10.0 Hz); 
3.80 (2H, singlet); 
7.20 - 7.60 (4H, multiplet). 
Mass spectrum (CI, m/z) : 225 (M++1). 125. 

PREPARATION 13 

Cyclobutyl 2-fluorobenzyl ketone 

20 ml of anhydrous diethyl ether were added to 1 .06 g (44 mmoie) of metallic magnesium, and then a sol- 
ution of 7.56 g (40 mmole) of 2-fluorobenzyl bromide in 10 ml of diethyl ether was slowly added dropwise to 
the resulting mixture, whilst stirring; the mixture was then stirred at room temperature for 1 hour. The resulting 
solution was slowly added dropwise to a solution of 4.74 g (40 mmole) of cyctobutanecarbonyl chloride in 30 
ml of tetrahydrofuran, whilst cooling in a methanol-dry ice bath, over a period of 2 hours, and then the mixture 
was allowed to return to room temperature, whist stirring, over a period of 2 hours. At the end of this time 
100 ml of water and 150 ml of diethyl ether were added to the reaction mixture, and the organic layer was 
separated, dried over anhydrous magnesium sulphate and concentrated by evaporation under reduced pres- 
sure. The residue thus obtained was subjected to silica gel column chromatography, using a 9 : 1 by volume 
mixture of toluene and hexane as the eluent, to give 2.97 g of the title compound as a pale yellow oil. 
Nuclear Magnetic Resonance Spectrum (CDCf 3 ) 5 ppm: 

1.65 - 2.40 (6H, multiplet); 

3.31-3.48 (1H, multiplet); 

3.67 (2H, singlet); 

7.00 - 7.30 (4H, multiplet). 
Mass spectrum (CI, m/z) : 193 (M++1), 137. 

PREPARATION 14 

5-Chloro-1-(2-chlorophenyl)-2-pentanone 

Following a procedure simiar to that described in Preparation 13, except that equivalent amounts of 2- 
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chlorobenzyl bromide and 4-chlorobutyryt chloride w re used in place of the 2-fluorobenzyf bromid and cy- 
dobutanecarbonyt chloride, th title compound was obtained as a yellow oil in a yield of 79%. 
Nuclear Magnetic Resonance Spectrum (CDCl 3 ) 5 ppm: 
1.96- 2.15 (2H t multiplet); 
5 2.69 (2H, triplet, J = 7.7 Hz); 

3.56 (2H, triplet, J = 7.7 Hz); 

3.86 (2H, singlet); 

7.10- 7.50 (4H, multiplet). 

10 PREPARATION 15 

1- (2-Chloropheny1)-3,3,3-trif1uoro-2-propanone 

10 ml of anhydrous diethyl ether were added to 0.9 g (37.0 mmole) of metallic magnesium, and then a 
15 solution of 3.9 ml (30.6 mmole) of 2-chlorobenzyi chloride in 1 0 ml of diethyl ether was slowly added d no p wise 
to the resulting mixture, with vigorous stirring, over a period of 30 minutes; the mixture was then stirred at 
room temperature for 1 hour. The resulting solution was slowly added dropwise to a solution of 4.3 ml (30.8 
mmole) of trif luoroacetic anhydride in 40 ml of tetrahydrofuran, whilst cooling to about -70°C, and then the mix- 
ture was allowed to return to room temperature, whilst stirring, over a period of about 1 hour; after this, the 
20 mixture was left to stand overnight At the end of this time, 200 ml of ethyl acetate were added to the resulting 
reaction mixture, and the organic layer was separated, washed with 1N aqueous hydrochloric acid and with a 
saturated aqueous solution of sodium chloride, in that order, dried over anhydrous sodium sulphate and con- 
centrated by evaporation under reduced pressure. The residue thus obtained was subjected to silica gel column 
chromatography, using a 10 : 2 by volume mixture of toluene and ethyl acetate as the eluent, to give 5.7 g of 
25 the title compound as a yellow oil. 

Nuclear Magnetic Resonance Spectrum (CDC£ 3 ) 5 ppm: 
4.16 (2H, singlet); 
7.10 - 7.50 (4H, multiplet). 
Mass spectrum (CI, m/z) : 223 (M++1), 125. 

30 

PREPARATION 16 

2- Chloro-a-trifluoroacetyl benzyl bromide 

35 2.0 g (9.0 mmole) of 1-(2-chlorophenyl)-3,3,3-trif luoro-2-propanone were dissolved in 30 ml of carbon tet- 

rachloride, and then 0.46 ml (9.0 mmole) of bromine was added to the solution, which was then stirred at room 
temperature for 1 0 hours. At the end of this time, sodium hydrogensuiphite was added to the reaction mixture, 
and the mixture was stirred at room temperature for 15 minutes, after which insolubles were removed by fil- 
tration. The filtrate was concentrated by evaporation under reduced pressure, and the residue was subjected 

40 to silica get column chromatography, using a 1 0 : 2 by volume mixture of toluene and ethyl acetate as the eluent, 
to give 0.87 g of the title compound as a yellow oil. 

Nuclear Magnetic Resonance Spectrum (CDCl 3 ) 5 ppm: 

6.39 (1H, singlet); 

7.30 - 7.70 (4H, multiplet). 
45 Mass spectrum (CI, m/z) : 302 (M++2), 300 (M*), 221 . 

PREPARATION 17 

2-Chloro-q-(4-chlorobutyryl)benzyl bromide 

50 

Following a procedure simiar to that described in Preparation 16, except that an equivalent amount of 1- 
(2-chlorophenyl)-5-chloro-2-pentanone was used in place of the 1-(2-chlorophertyl)-3,3,3-trifluoro-2-propa- 
none, the title compound was obtained as a yellow oil in a yield of 72%. 

Nuclear Magnetic Resonance Spectrum (CDCl 3 ) 5 ppm: 
55 2.01 -2.14 (2H, multiplet); 

2.40 - 2.90 (2H, multiplet); 
3.49 - 3.61 (2H, multipl t); 
5.98 (1H, singlet); 
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7.20 - 7.60 (4H, multipl t). 
Mass spectrum (CI, m/z) : 311 (M++1), 231. 

PREPARATION 18 

2-Chloro-tt-(5,6-dihydro-1 ,4,2-dioxazin-3-yl)benzyi bromide 

4.0 g (19 mmole) of 3-(2-chIorobenzyl)-5,6-dihydro-1 ,4,2-dioxazine (prepared as described in Preparation 
1) were dissolved in 40 ml of carbon tetrachloride, and then 4.1 g (23 mmole) of N-bromosucclnimide and 0.2 
g of benzoyl peroxide were added to the solution, which was then stirred, whUst heating, for 8 hours. At the 
end of this time, 100 ml of ethyl acetate and 100 ml of hexane were added to the solution, and the mixture 
was stirred at room temperature for 30 minutes; insoluWes were then removed by filtration. The fitrate was 
concentrated by evaporation under reduced pressure, to give 4.8 g of the title compound as a yellow oil. 

Mass spectrum (CI, m/z) : 292 (M*+3), 290 (M*+1), 21Z 

PREPARATION 19 

2- Ruoro-q-(S t 6-dihydro-1 ,4,2-dtoxazin-3-yl)benzyl bromide 

Following a procedure simiar to that described in Preparation 18, except that an equivalent amount of 3- 
(2-fiuoro benzyl )-5,6-di hydro- 1 ,4,2-dioxazine (prepared as described in Preparation 2) was used in place of the 

3- (2-chlorobenzyl)-5 t 6-dihydn>1 ,4,2-dioxazine, the title compound was obtained as a red oil in a yield of 98%. 

Mass spectrum (CI, m/z) : 276 (M*+3), 194. 

PREPARATION 20 

2,6-Dmuoro>a-(5,6^ihydro-1,4,2>dioxazin-3-yl)benzyl bromide 

Following a procedure simaar to that described in Preparation 18, except that an equivalent amount of 3- 
(2,6-dif I uorobenzyl>-5,6-dihydro-1 ,4,2-dioxazine (prepared as described in Preparation 3) was used in place 
of the 3-(2-chlorobenzyl)-5,6-dihydn>1,4 f 2-dioxazjne, the title compound was obtained as a red oil in a yield 
of 57%. 

Mass spectrum (CI, m/z) : 294 (MN-3), 214. 
PREPARATION 21 

2-Chlofo-g-cydopropylcarbonyl benzyl bromide 

Following a procedure simaar to that described in Preparation 1 8, except that an equivalent amount of 2- 
chlorobenzyl cyclopropyl ketone (prepared as described in Preparation 4) was used in place of the 3-(2-chlor- 
obenzyl)-5,6-dihydro-1,4,2-dioxazine, the title compound was obtained as a red oil in a yield of 83%. 
Nuclear Magnetic Resonance Spectrum (CDCl 3 ) 5 ppm: 
0.80 - 1 .20 (4H, multiplet); 
2.04- 2.16 (1H, multiplet); 
6.18 (1H, singlet); 
7.20 - 7.60 (4H, multiplet). 
Mass spectrum (CI. m/z) : 275 (M*+3), 193. 

PREPARATION 22 

2-Chlorobenzyl 4-f luorophenyl ketone 

Following a procedure simaar to that described in Preparation 13, except that equivalent amounts of 2- 
chlorobenzyl bromide and 4-f!uorobenzoyl chloride were used in place of the 2-fluorobenzyl bromide and cy- 
ciobutanecarbonyl chloride, the title compound was obtained as a colourless powder in a yield of 34%. 
Nuclear Magnetic Resonance Spectrum (CDCf 3 ) 8 ppm; 
4.40 (2H. singlet); 
7.10-7.45 (6H, multiplet); 
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8.04- 8.1 0(2H, multiplet). 
Mass spectrum (CI, m/z) : 249 (M++1), 213. 

PREPARATION 23 

5 

2-Ruoro benzyl isopropyi ketone 

Following a procedure similar to that described in Preparation 4, except that equivalent amounts of 2-fIu- 
orobenzyf chloride and isobutyronitrile were used in place of the 2-chlorobenzyi bromide and cydopropyi cy- 
10 anide, the title compound was obtained as a colourless oil in a yield of 25%. 
Nuclear Magnetic Resonance Spectrum (CDCl 3) 5 ppm: 
1.15 (6H, doublet, J ■ 7.5 Hz); 
2.75 (1H, septet, J = 7.5 Hz); 
3.78 (2H, singlet); 
is 6.97 - 7.30 (4H, multiplet). 

Mass spectrum (CI, m/z) : 181 (M++1), 109. 

PREPARATION 24 

20 2-NitrcH4,5.6J-tetrahydrothienop,2^]pyndine hydrochloride 

24(a) 5-Acetyl-4,5,6,7-tetrahydrothieno[3,2-c]pyridine 

35.1 g (200 mmole) of 4,5,6,7-tetrahydrothieno-[3,2-c]pyridine hydrochloride and 38.57 g (200 mmole) of 
25 28% w/v sodium methoxide in methanol were added to 200 ml of ethancH, and the resulting mixture was stirred 
at room temperature for 1 hour. The inorganic salt thus precipitated was filtered off, and the filtrate was con- 
centrated to dryness by evaporation under reduced pressure. 50 ml of acetic anhydride were added all at once, 
whilst stirring, to the residue, and the resulting mixture was stirred at room temperature for 1 hour. The reaction 
mixture was then concentrated to dryness by evaporation under reduced pressure, and the residue thus ob- 
30 tained was subjected to silica gel column chromatography, using a 6 : 4 by volume mixture of toluene and ethyl 
acetate as the eiuent, to give 29.32 g of the title compound as a yellow oil. 

24(b) 5-Acetyi-2-nitn>4,5,6,7-tetrahydiX)thieno[3,2-c]pyridine 

35 20 ml of an acetic anhydride solution containing 5.43 g (30 mmole) of 5-acetyi-4,5,6,7-tetrahydrothieno- 

[3,2-cJpyridine [prepared as described in step (a) above] were added dropwise at 10 to 18°C over a period of 
one hour to 30 ml of an acetic acid solution containing 4.2 g (60 mmole) of 90% fuming nitric acid, and the 
mixture was then stirred at a temperature not greater than 18°C for 1 hour. The reaction mixture was then pour- 
ed into ice-water and extracted with methylene chloride. The organic layer was separated, washed with a satu- 

40 rated aqueous solution of sodium hydrogencarbonate and with water, in that order, and dried over anhydrous 
magnesium sulphate. The solvent was then removed by distillation under reduced pressure, and the resulting 
residue was crystallized from a mixture of hexane and toluene, to give 4.46 g of the title compound as yellow 
crystals. 

Nuclear Magnetic Resonance Spectrum (CDCl 3 ) 5 ppm: 
45 2. 1 9 & 2.21 (together 3H, each singlet); 

2.82 - 3.05 (2H, multiplet); 

3.80 & 3.95 (together 2H, each triplet, J = 5.7 Hz); 
4.55 & 4.66 (together 2H, each singlet); 
7.66 (1H. singlet). 
so Mass spectrum (CI, m/z) : 227 (M++1). 

24(c) 2-Nitro-4 ? 5,6,7-tetrahydrothieno[3,2-c]pyridine hydrochloride 

2.38 g (10.53 mmole) of 5-acetyl-2-nitro-4,5,6,7-tetrahydrothieno [3,2-cJpyridine [prepared as described 
55 jn step (b) above] w re heated under reflux for 2 hours in 60 ml of 10% w/v aqueous hydrochloric acid. Th 
reaction mixture was then concentrated to dryness by evaporation under reduced pressure, to give 2.1 9 g of 
the title compound as brown crystals. 

Nuclear Magnetic Resonance Spectrum (CD 3 OD) 6 ppm: 
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3.22 (2H, triplet. J = 6.2 Hz); 
3.60 (2H, triplet, J = 6.2 Hz); 
4.31 (2H, singlet); 
7.87 (1H, singlet). 
5 Mass spectrum (CI, m/z) : 185 (M*+1). 

PREPARATION 25 

4,5 t 6,7-Tetrahydrofuro|3^-c]pyridine 

10 

3.7 g (46 mmole) of a 37% aqueous formaldehyde solution were added dropwise at room temperature to 
5.1 g (46 mmole) of 2-furylethylamine [the compound described, for example, in Brit, J. Pharmacol., 9, 376 
(1954)], and the resulting mixture was stirred for about 15 minutes, after which it was extracted with diethyl 
ether. The organic extract was washed with water and dried over anhydrous sodium sulphate, and then the 
is diethyl ether was removed by distilation under reduced pressure. 5 ml of dimethyfformamide were added to 
the residue, and the resulting solution was added dropwise to 15 ml of dimethylformamide containing 3.6 g 
(1 00 mmole) of dry hydrogen chloride at room temperature. The resulting mixture was then stirred for 3 hours. 
At the end of this time, the greater part of the dimethylformamide was removed by distillation under reduced 
pressure, and then water and a 0.1 N aqueous solution of sodium hydroxide were added to the residue so as 
20 to adjust its pH to a value of about 11; the mixture was then extracted with chloroform. The organic extract 
was washed with water and dried over anhydrous sodium sulphate. The chloroform was then removed by evap- 
oration under reduced pressure, and the resulting residue was purified by siica gel column chromatography, 
using a 50 : 1 by volume mixture of chloroform and methanol as the eluent, to give the title compound as a 
brown on In a yield of 27%. 
25 Nuclear Magnetic Resonance Spectrum (CDCl 3 ) 6 ppm: 

3.10- 3.20 (4H,multiplet); 
3.70 - 3.80 (2H, multiplet); 
6.20 (1H, singlet);* 
7.27 (1H, singlet). 
30 Mass spectrum (CI, m/z) : 124 (M*+1). 

PREPARATION 26 

2-Ruorobenzyl 2-fluorocyclopropyi ketone 

35 " ^ " ~ ' 

A procedure simiar to that described in Preparation 13 was repeated, except that an equivalent amount 
of 2-fluorocyclopropylcarbonyl chloride was used in place of the cyclobutylcarbonyl chloride, to give the title 
compound as a colourless oil in a yield of 27 %. 

Nuclear Magnetic Resonance Spectrum (CDCl a) 5 ppm: 
40 1.38- 1.58 (2H, multiplet); 

2.34-2.56 (1H, multiplet); 
3.90 (2H, singlet); 

4.54 - 4.61 & 4.86 - 4.93 (together 1H, each multiplet); 
7.05 - 7.35 (4H, multiplet). 
45 Mass spectrum (CI, m/z) : 197 (M++1), 109. 

PREPARATION 27 

2-RuorcHa-(2-fiuorocydopropylcarbonyl)benzyl bromide 

50 

A procedure similar to that described in Preparation 1 8 was repeated, except that an equivalent amount 
of 2-fluorobenzyi 2-fluorocyclopropyl ketone was used in place of the 3-(2-chlorobenzyl>-5,6-dihydro-1 t 4,2-di- 
oxazine, to give the title compound as a colourless oil in a yield of 76 %. 
Nuclear Magnetic Resonance Spectrum (CDCl 3 ) 5 ppm: 
55 1.44- 1.73 (2H, multiplet); 

2.54-2.76 (1H, multiplet); 

4.54 - 4.68 & 4.85 - 4.99 (together 1 H, ach multipl t); 
5.93 (1H, singlet); 
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7.05 - 7.60 (4H. multipl t). 
Mass spectrum (CI, m/z) : 277 (M*+2), 275 (M*), 195. 

5 Claims 

1. A compound of formula (I): 



15 




20 

in which: 

R 1 represents a hydrogen atom, an afcyl group having from 1 to 4 carbon atoms, a haiogen atom, 
a haioaikyt group having from 1 to 4 carbon atoms and at least one halogen atom, a hydroxy group, an 
alkoxy group having from 1 to 4 carbon atoms, a haloalkoxy group having from 1 to 4 carbon atoms and 

25 at least one halogen atom, an alkylt hio group having from 1 to 4 carbon atoms, a haloalkylt hio group having 

from 1 to 4 carbon atoms and at least one halogen atom, an amino group, an alkanoyi group having from 
1 to 5 carbon atoms, a haloalkanoyl group having from 2 to 5 carbon atoms and at least one halogen atom, 
a carboxy group, an alkoxy carbonyf group having from 2 to 5 carbon atoms, a carbamoyl group, a cyano 
group, a nrtro group, an alkanesulphonyl group having from 1 to 4 carbon atoms, a haloalkanesulphonyl 

30 group having from 1 to 4 carbon atoms and at least one halogen atom, or a sulphamoyl group; 

R 2 represents an alkanoyi group having from 1 to 10 carbon atoms, a substituted alkanoyi group 
which has from 2 to 1 0 carbon atoms and which is substituted by at least one of substituents A, defined 
below, an alkenoyl group having from 3 to 6 carbon atoms, a substituted alkenoyl group which has from 

3 to 6 carbon atoms and which is substituted by at least one of substituents A, defined below, a cydoalk- 
35 ylcarbonyl group having from 4 to 8 carbon atoms, a substituted cycloaJkylcarbonyl group which has from 

4 to 8 carbon atoms and which is substituted by at least one of substituents A, defined below, a substituted 
benzoyl group having at least one of substituents B, defined below, or a 5,6-dihydro-1,4,2-dioxazin-3-yl 
group; 

R 3 represents a hydrogen atom, a hydroxy group, an alkoxy group having from 1 to 4 carbon atoms, 
40 a substituted alkoxy group which has from 1 to 4 carbon atoms and which is substituted by at least one 

of substituents C, defined below, an aralkyloxy group in which the araikyi part is as defined below, an 
alkanoyloxy group having from 1 to 18 carbon atoms, an alkenoyloxy group having from 3 to 6 carbon 
atoms, a cycloalkylcarbonyioxy group having from 4 to 8 carbon atoms, an aryfcarbony loxy group in which 
the aryl part is as defined below, an alkoxycarbonyloxy group having from 2 to 5 carbon atoms, an aral- 
45 kyioxycarbonyloxy group in which the araikyi part is as defined below, a phthalidyloxy group, a (5-methyi- 

2-oxo-1,3-dioxolen-4-yl)methoxy group, a (5-phenyi-2-oxo-1,3-dioxolen-4-yl)methoxy group, a group of 
formula -NR*R b 

in which R« and R b are the same or different and each represents a hydrogen atom, an al- 
kyi group having from 1 to 4 carbon atoms or a substituted alkyl group which has from 1 to 4 carbon atoms 

so and which is substituted by at least one of substituents C, defined below, 

an aralkylamino group in which the araikyi part is as defined below, an alkanoylamino group having from 
1 to 1 8 carbon atoms, an alkenoylamino group having from 3 to 6 carbon atoms, a cycloalkylcarbonylamino 
group having from 4 to 8 carbon atoms, an arylcarbonylamino group in which the aryl part is as defined 
below, an alkoxycarbonylamino group having from 2 to 5 carbon atoms, an aralkyloxycarbonylamino group 

55 in which th araikyi part is as defined below, a phthalidylamino group, a (5-methyl-2-oxo-1,3-dioxolen- 

4-yl)methylamino group, a (5-pheny!-2-oxo-1,3-dioxol n-4-yl) methyl ami no group r a nitro group; 
Y represents a group f formula -NH- or an oxyg n or sulphur atom; and 

n is an integer from 1 to 5, and.wh n n is an integer from 2 to 5, the groups r pres nt dbyR^may 
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b the same as or different from each other; 

said substituents A are selected from halogen atoms, hydroxy groups, aikoxy groups having from 
1 to 4 carbon atoms and cyano groups; 

said substituents B are selected from alkyl groups having from 1 to 4 carbon atoms, halogen atoms 
and aikoxy groups having from 1 to 4 carbon atoms; 

said substituents C are selected from aikoxy groups having from 1 to 4 carbon atoms, aikanoyloxy 
groups having from 1 to 6 carbon atoms and aryicarbonyloxy groups in which the aryl part is as defined 
below; 

said aralkyi parts of said araJkyloxy, aralkyloxycarbonyloxy, aralkyl amino and araikytoxycarbony- 
I amino groups are alkyl groups which have from 1 to 4 carbon atoms and which are substituted by at least 
one aryl group as defined below; 

said aryl groups and said aryl parts of said aryicarbonyloxy groups and of said arytcarbonyl amino 
groups have from 6 to 10 carbon atoms in a carbocydic ring which is unsubstituted or is substituted by 
at least one of substituents D, defined below; and 

said substituents D are selected from the groups and atoms defined above in relation to R 1 , other 
than said hydrogen atom; 

and tautomers thereof and pharmaceutically acceptable salts of said compounds of fbimula (I) and 
of said tautomers. 

A compound according to Claim 1, in which said tautomer has the formula (la) or (lb): 



R2 




in which R 1 , R 2 , Y and n are as defined above and Z represents a group of formula =NH or an oxygen 
atom. 

A compound according to Claim 1 or Claim 2, in which R 1 represents a hydrogen atom, an alkyl group 
having from 1 to 4 carbon atoms, a halogen atom, a fluoroalkyi group having from 1 to 4 carbon atoms 
and at least one fluorine atom, a hydroxy group, an aikoxy group having from 1 to 4 carbon atoms, a flu- 
oroalkoxy group having from 1 to 4 carbon atoms and at least one fluorine atom, an alkylthio group having 
from 1 to 4 carbon atoms, a f luoroalkylthio group having from 1 to 4 carb n atoms and at least ne fluorine 
atom, an amino group, an alkan yi group having from 1 to 5 carbon atoms, a fluoroalkanoyl group having 
from 2 to 5 carbon atoms and at I ast one fluorine atom, an alkoxycarbonyl group having from 2 1 5 carbon 
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atoms, a carbamoyl group, a cyano group, a nitro group, an alkanesu! phony! group having from 1 to 4 car- 
bon atoms, a fluoroaikanesutphonyl group having from 1 to 4 carbon atoms and at least on fluorin atom, 
or a suiphamoyl group. 

A compound according to any one of Claims 1 to 3, in which R 2 represents an aJkanoyl group having from 

2 to 6 carbon atoms, a substituted aikanoyi group which has from 2 to 6 carbon atoms and which is sub- 
stituted by at least one of substituents A', defined below, a cydoafkyicarbonyl group having from 4 to 7 
carbon atoms, a substituted cycloaJkyicarbonyl group which has from 4 to 7 carbon atoms and which is 
substituted by at least one of substituents A', defined below, a substituted benzoyl group having at least 
one fluorine substituent, or a 5,6-dihydro-1,4,2-dioxazin-3-yl group; and 

said substituents A' are selected from fluorine atoms, chlorine atoms, hydroxy groups, methoxy 
groups, ethoxy groups and cyano groups. 

A compound according to any one of Claims 1 to 4, in which R 3 represents a hydrogen atom, a hydroxy 
group, an alkoxy group having from 1 to 4 carbon atoms, an alkoxymethoxy group in which the alkoxy 
part has from 1 to 4 carbon atoms, an aJkanoyioxymethoxy group in which the aJkanoyl part has from 1 
to 5 carbon atoms, a benzyloxy group which is unsubstituted or is substituted by at least one of substituents 
D', defined below, an alkanoyloxy group having from 1 to 18 carbon atoms, an alkenoyloxy group having 

3 or 4 carbon atoms, a cydoalky Icarbonyloxy group having from 4 to 7 carbon atoms, a benzoyl oxy group 
which is unsubstituted or is substituted by at least one of substituents D\ defined below, an alkoxycar- 
bonyloxy group having from 2 to 5 carbon atoms, a benzyloxycarbonyloxy group which is unsubstituted 
or is substituted by at least one of substituents D\ defined below, a phthalidyloxy group, a (5-methyl-2- 
oxo- 1 t 3-dioxolen-4-yl)met hoxy group, a (5-phenyl-2-oxo-1 ,3-dioxolen-4~yl)methoxy group, a group of for- 
mula -NR«R b 

in which R« and R b are the same or different and each represents a hydrogen atom, a methyl 
group or an ethyl group, or R» represents a hydrogen atom and R b represents an alkanoyloxymethyi group 
in which the aJkanoyl part has from 1 to 5 carbon atoms, 

a benzyiamino group, an aikanoyiamino group having from 1 to 18 carbon atoms, an alkenoylamino group 
having 3 or 4 carbon atoms, a cydoalkyi carbonyl amino group having 6 or 7 carbon atoms, a benzoyiamino 
group which is unsubstituted or is substituted by at least one of substituents D', defined below, an aJkox- 
ycarbonyiamino group having from 2 to 5 carbon atoms or a benzyfoxycarbonyiamino group which is un- 
substituted or is substituted by at least one of substituents D', defined below; and 

said substituents D* are selected from fluorine atoms, chlorine atoms, methyl groups and methoxy 
groups. 

A compound according to any one of Claims 1 to 5, in which Y represents an oxygen or sulphur atom. 

A compound according to Claim 1 or Claim 2, in which: 

R 1 represents a hydrogen atom, an alkyl group having from 1 to 4 carbon atoms, a halogen atom, 
a f luoroalkyi group having from 1 to 4 carbon atoms and at least one fluorine atom, a hydroxy group, an 
alkoxy group having from 1 to 4 carbon atoms, a f luoroalkoxy group having from 1 to 4 carbon atoms and 
at least one fluorine atom, an alkyithio group having from 1 to 4 carbon atoms, a fluoroalkylthio group 
having from 1 to 4 carbon atoms and at least one fluorine atom, an amino group, an aikanoyi group having 
from 1 to 5 carbon atoms, a f luoroalkanoyl group having from 2 to 5 carbon atoms and at least one fluorine 
atom, an alkoxy carbonyl group having from 2 to 5 carbon atoms, a carbamoyl group, a cyano group, a 
nitro group, an alkanesulphonyl group having from 1 to 4 carbon atoms, a fluoroalkanesulphonyl group 
having from 1 to 4 carbon atoms and at least one fluorine atom, or a suiphamoyl group; 

R 2 represents an aikanoyi group having from 2 to 6 carbon atoms, a substituted aikanoyi group 
which has from 2 to 6 carbon atoms and which is substituted by at least one of substituents A', defined 
below, a cycloalkyl carbonyl group having from 4 to 7 carbon atoms, a substituted cydoalkylcarbonyl group 
which has from 4 to 7 carbon atoms and which is substituted by at least one of substituents A', defined 
below, a substituted benzoyl group having at least one fluorine substituent, or a 5,6-dihydro-1,4,2-diox- 
azin-3-yl group; 

R 3 represents a hydrogen atom, a hydroxy group, an alkoxy group having from 1 to 4 carbon atoms, 
an alkoxymethoxy group in which the alkoxy part has from 1 to 4 carbon atoms, an aJkanoyioxymethoxy 
group in which th aikanoyi part has from 1 to 5 carbon atoms, a benzyloxy group which is unsubstituted 
or is substituted by at least one of substituents D', defined below, an alkanoyloxy group having from 1 to 
1 8 carb n atoms, an alkenoyloxy group having 3 or 4 carbon atoms, a cydoalkyicarbonyloxy group having 
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from 4 to 7 carbon atoms, a benzoyloxy group which is unsubstrtuted or is substituted by at least one of 
substituents D', defined below, an alkoxycarbonyloxy group having from 2 to 5 carbon atoms, a benzy- 
loxycarbonyloxy group which is unsubstituted or is substituted by at least one of substituents D\ defined 
below, a phthalidyloxy group, a (5-methy»-2-oxo-1 .3-dioxolen-4-y0methoxy group, a (5-phenyl-2-oxo-1,3- 
dk>xolen-4-yi)methoxy group, a group of formula -NR«R b 

in which R" and R b are the same or different and each represents a hydrogen atom, a methyl 
group or an ethyl group, or R« represents a hydrogen atom and R*> represents an aJkanoyfoxymethyi group 
in which the aJkanoyi part has from 1 to 5 carbon atoms, 

a benzylamino group, an aikanoyl amino group having from 1 to 18 carbon atoms, an alkenoylamino group 
having 3 or 4 carbon atoms, a cydoaJkylcarbonytamino group having 6 or 7 carbon atoms, a benzoylamino 
group which is unsubstrtuted or is substituted by at least one of substituents D', defined below, an alkox- 
ycarbonyiamino group having from 2 to 5 carbon atoms or a benzyloxycarbonytamino group which is un- 
substrtuted or is substituted by at least one of substituents D' f defined below; 
Y represents an oxygen or sulphur atom; 

said substituents A' are selected from fluorine atoms, chlorine atoms, hydroxy groups, methoxy 
groups, ethoxy groups and cyano groups; and 

said substituents D* are selected from fluorine atoms, chlorine atoms, methyl groups and methoxy 
groups. 

8. A compound according to any one of the preceding Claims, in which Ri represents a hydrogen atom, a 
methyl group, an ethyl group, a halogen atom, a methyl group-substituted by at least one fluorine atom, 
a hydroxy group, a methoxy group, an ethoxy group, a methoxy group substituted by at least one fluorine 
atom, a methylthio group, a methyithio group substituted by at least one fluorine atom, a formyi group, 
an acetyl group, an acetyl group substituted by at least one fluorine atom, an aikoxycarbonyi group having 
from 2 to 4 carbon atoms, a carbamoyl group, a cyano group, a nitro group, a methanesulphonyl group, 
an ethanesulphonyl group, a methanesulphonyl group substituted by at least one fluorine atom, or a sul- 
phamoyi group. 

9. A compound according to any one of the preceding Claims, in which R* represents an aikanoyl group hav- 
ing from 2 to 6 carbon atoms, a substituted aikanoyl group which has from 2 to 6 carbon atoms and which 
is substituted by at least one fluorine atom, a cycfoalkylcarbonyl group having from 4 to 7 carbon atoms, 
or a substituted cycloalkylcarbonyl group which is substituted by at least one fluorine atom. 

10. A compound according to any one of the preceding Claims, in which R* represents a hydrogen atom, a 
hydroxy group, a methoxy group, an ethoxy group, a t-butoxy group, a methoxymethoxy group, an alka- 
noyioxymethoxy group in which the aikanoyl part has from 1 to 5 carbon atoms, a benzyloxy group, an 
alkanoyloxy group having from 1 to 12 carbon atoms, an alkenoyloxy group having 3 or 4 carbon atoms, 
a cycloalkylcarbonyloxy group having from 4 to 7 carbon atoms, a benzoyloxy group, an alkoxycarbonyloxy 
group having from 2 to 5 carbon atoms, a benzyloxy carbonyloxy group, a phthalidyloxy group, a (5-methyi- 
2-oxo-1,3<lioxolen-4-yl)methoxy group, a (5-phenyl-2-oxo-1,3-dtoxolen-4-yl)methoxy group, an amino 
group or a t-butoxycarbonyiamino group. 

11. A compound according to Claim 1 or Claim 2, in which: 

R 1 represents a hydrogen atom, a methyl group, an ethyl group, a halogen atom, a methyl group 
substituted by at least one fluorine atom, a hydroxy group, a methoxy group, an ethoxy group, a methoxy 
group substituted by at least one fluorine atom, a methylthio group, a methylthio group substituted by at 
least one fluorine atom, a formyi group, an acetyl group, an acetyl group substituted by at least one fluorine 
atom, an aikoxycarbonyi group having from 2 to 4 carbon atoms, a carbamoyl group, a cyano group, a 
nitro group, a methanesulphonyl group, an ethanesulphonyl group, a methanesulphonyl group substituted 
by at least one fluorine atom, or a sulphamoyl group; 

R 2 represents an aikanoyl group having from 2 to 6 carbon atoms, a substituted aikanoyl group 
which has from 2 to 6 carbon atoms and which is substituted by at least one fluorine atom, a cycloalkyl- 
carbonyl group having from 4 to 7 carbon atoms, or a substituted cycloalkylcarbonyl group which is sub- 
stituted by at (east one fluorine atom; 

R 3 represents a hydrogen atom, a hydroxy group, a methoxy group, an ethoxy group, a t-butoxy 
group, a methoxymethoxy group, an alkanoyioxymeth xy group in which th alkan yl part has from 1 to 
5 carbon at ms, a benzyloxy group, an aikanoyl xy group having from 1 to 12 carbon atoms, an alken y- 
loxy group having 3 or 4 carbon atoms, a cycloalkylcarbonyloxy group having from 4 to 7 carbon at ms, 
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a b nzoyloxy group, an al koxycarbonyl oxy group having from 2 to 5 carbon atoms, a b nzyloxycarbony- 
loxy group, a phthalidyloxy group, a (5-methyl-2-oxo-1 f 3-dk>xolen-4-yi)methoxy group, a (5-ph nyf-2- 
oxo-1 ,3-dioxo!en-4-yi)m thoxy group, an amino group or a t-butoxycarbonylamino group; and 

Y represents an oxygen or sulphur atom. 

12. A compound according to any one of the preceding Claims, in which R 1 represents a halogen atom, a tri- 
fluoromethyl group, a hydroxy group, a difluoromethoxy group, a trifluoromethoxy group, a difluorome- 
t hylthio group, a trifluoromet hylthio group, a formyl group, an acetyl group, a trifluoroacetyl group, a cyano 
group or a nitro group. 

13. A compound according to any one of the preceding Claims, in which R 3 represents a hydrogen atom, a 
hydroxy group, a pivaJoyloxymethoxy group, an alkanoyloxy group having from 2 to 10 carbon atoms, an 
alkoxycarbonyioxy group having from 2 to 5 carbon atoms or a (5-methyi-2-oxo-1,3-dioxolen-4-yl)me- 
thoxy group. 

14. A compound according to any one of the preceding Claims, in which Y represents a sulphur atorm 

15. A compound according to Claim 1 or Claim 2, in which: 

R 1 represents a halogen atom, a trif luoromethyl group, a hydroxy group, a difluoromethoxy group, 
a trifluoromethoxy group, a dtfluoromet hylthio group, a trifluoromethylthio group, a formyi group, an acet- 
yl group, a trifluoroacetyl group, a cyano group or a nitro group; 

R 2 represents an aJkanoyl group having from 2 to 6 carbon atom, a substituted aJkanoy! group which 
has from 2 to 6 carbon atoms and which is substituted by at least one fluorine atom, a cydoalkylcarbonyt 
group having from 4 to 7 carbon atoms, or a substituted cycloaJkylcarbonyl group which is substituted by 
at least one fluorine atom; 

R3 represents a hydrogen atom, a hydroxy group, a pivaloyloxymethoxy group, an alkanoyloxy 
group having from 2 to 10 carbon atoms, an alkoxycarbonyioxy group having from 2 to 5 carbon atoms or 
a (5-met hyf-2-oxo1 ,3-dioxolen-4-yl)methoxy group; and 

Y represents a sulphur atom. 

16. A compound according to any one of the preceding Claims, in which R 1 represents a fluorine or chlorine 
atom. 

17. A compound according to any one of the preceding Claims, in which R 2 represents an acetyl group, a pro- 
pionyl group, a substituted acetyl or propionyl group which is substituted by at least one fluorine atom, a 
cyclo propyl carbonyl group, a cy clo butyl carbo nyi group, or a substituted cydopropylcarbonyi or cyclobu- 
tyicarbonyl group which is substituted by at least one fluorine atom. 

18. A compound according to any one of the preceding Claims, in which R 3 represents a hydrogen atom, a 
hydroxy group, a pivaloyloxymethoxy group, an alkanoyloxy group having from 2 to 6 carbon atoms or an 
alkoxycarbonyioxy group having from 2 to 5 carbon atoms. 

19. A compound according to Claim 1 or Claim 2, in which: 

R 1 represents a fluorine or chlorine atom; 

R 2 represents an acetyl group, a propionyl group, a substituted acetyl or propionyl group which is 
substituted by at least one fluorine atom, a cydopropylcarbonyi group, cyclo butylcarbonyi group, or a sub- 
stituted cydopropylcarbonyi orcydobutylcarbonyl group which is substituted by at least one fluorine atom; 

R 3 represents a hydrogen atom, a hydroxy group, a pivaloyloxymethoxy group, an alkanoyloxy 
group having from 2 to 6 carbon atoms or an alkoxycarbonyl group having from 2 to 5 carbon atoms; and 

Y represents a sulphur atom. 

20. A compound according to any one of the preceding Claims, in which n is from 1 to 3. 

21. A compound according to any one of the preceding Claims, in which n is 1. 

22. The following compounds according to Claim 1 : 

5-(2-fluorc^a-propionyibenzyl)-4,5,67-tetrahydrothieno[3,2-cJpyridine; 
5-(a-cyciopropylcarbonyi-2-fluorob nzyi)-4,5,6,7-tetrahydrothieno [3,2-cJpyridine; 
5-(2-chloro-a-cydopropylcarbonylb nzyl)-4,5,6,7-t trahydrothieno [3,2-cJpyridine; 
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2^cetoxy-5Ka^dopropylcaibo^ 

^utyryloxy-o^a^opropylcarbon^^^^ ; 

5^o^ctopropylcart)onyl-2-fluoroben2y»)-2-pivaloy(oxy^.5.e.7.tatrahydrothien 

5^a^clopropylcarbonyl-2-fIiio ro benzyl)-2-valeryloxy^,5.e.7-tetrahyd^ 
M<^o»^carbonyl-2-flij^ 

2- -butoqrearbonytoxy-5Ka-<^ ra p^ 

pyridin^ 0 " 03 ^^"™ P ^ ( ^ n ^" 2 " fl ^^^ ) " 2 ' p ^ alo ^ 0 ^ eth ^^ 5 ' e ' 7 -te^y<lrothfeno{3^ 

^2^oro<M*dopropylcarbonylbei^ and/or 
its tautomer; 

5^2-fluoro^-propiOTylbenzyl).2^o^ and/or its tau- 

tamer; 

5Ka^opropylcart>ony«-flu^^ 
tomer; 

2-acetoxy^2^lon>«^dopropylca^^ 
5-M2-fluoiocydopiopylcarbonyl-2-fIuoroben2y^ 
its tautomer; 

2-acetoxy-5^2-flijoiocyclo^^ 
or a pharmaceutically acceptable salt thereof. 

23. A pharmaceutical composition for the treatment and prophylaxis of thrombosis or embolisms, comprising 
a Wood platelet aggregation inhibitor in admixture with a pharmaceutically acceptable carrier or diluent, 
in which said inhibitor is at least one compound of formula (I), or a tautomer or pharmaceutically acceot- 

25 able salt thereof, as claimed in any one of the preceding Claims. 

24. Theuseofatleastonecompoundofformu^ 

as claimed in any one of Claims 1 to 22 in therapy. 

30 2S - The use of at least ° ne compound of formula (I), or a tautomer or pharmaceutically acceptable salt thereof 
as claimed in any one of Claims 1 to 22 for the manufacture of a medicament for the treatment or prol 
phylaxis of thrombosis or embolisms. 

26. A process for preparing a compound as claimed in any one of Claims 1 to 22. which comprises the steps 
^ reacting a compound of formula OH): 



10 

15 its tautomer 

2-ace 

and/or its tautomer; 

20 



40 




(in which iW. R2 and n are as defined in Claim 1 and X represents a halogen atom) with a compound of 
formula (IV): 



50 



55 
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(in which Y is as defined in Claim 1 and R 3 * represents a hydrogen atom or a hydroxy r nitro group) to 
giv a compound of formula (Ic): 



5 



10 




15 

(in which R\ R 2 , R 3 ", n and Y are as defined above); and 

if required, converting the hydroxy or nitro group represented by R 3 " to any other group represented 

by R3 

20 Claims for the following Contracting States: ES, GR 
1. A process for preparing a compound of formula (I): 



25 



30 




[in which: 

35 R 1 represents a hydrogen atom, an alkyl group having from 1 to 4 carbon atoms, a halogen atom, 

a haloalkyl group having from 1 to 4 carbon atoms and at least one halogen atom, a hydroxy group, an 
alkoxy group having from 1 to 4 carbon atoms, a haloalkoxy group having from 1 to 4 carbon atoms and 
at least one halogen atom, an alkylt hio group having from 1 to 4 carbon atoms, a haloalkylt hio group having 
from 1 to 4 carbon atoms and at least one halogen atom, an amino group, an aikanoyl group having from 

40 1 to 5 carbon atoms, a haioalkanoyt group having from 2 to 5 carbon atoms and at (east one halogen atom, 

a carboxy group, an alkoxycarbonyl group having from 2 to 5 carbon atoms, a carbamoyl group, a cyano 
group, a nitro group, an aJkanesulphonyl group having from 1 to 4 carbon atoms, a haloalkanesul phony! 
group having from 1 to 4 carbon atoms and at least one halogen atom, or a sulphamoyl group; 

R 2 represents an aikanoyl group having from 1 to 10 carbon atoms, a substituted aikanoyl group 

45 which has from 2 to 10 carbon atoms and which is substituted by at least one of substituents A, defined 

below, an alkenoyl group having from 3 to 6 carbon atoms, a substituted alkenoyl group which has from 

3 to 6 carbon atoms and which is substituted by at least one of substituents A, defined below, a cycfoalk- 
ylcarbonyl group having from 4 to 8 carbon atoms, a substituted cycloalkylcarbonyl group which has from 

4 to 8 carbon atoms and which is substituted by at least one of substituents A, defined below, a substituted 
so benzoyl group having at least one of substituents B, defined below, or a 5,6-dihydro-1 ,4,2-dioxazin-3-yl 

group; 

R3 represents a hydrogen atom, a hydroxy group, an alkoxy group having from 1 to 4 carbon atoms, 
a substituted alkoxy group which has from 1 to 4 carbon atoms and which is substituted by at least one 
of substituents C, defined below, an araikyloxy group in which the araikyt part is as defined below, an 
55 alkan yloxy group having from 1 to 18 carta n atoms, an alkenoyloxy group having from 3 t 6 carbon 

atoms, a cyci alkyicarbonyloxy group having from 4 to 8 carbon atoms, an arylcarbonyloxy group in which 
the aryi part is as defined below, an alkoxycarbonyloxy group having from 2 to 5 carbon atoms, an aral- 
kyloxycarbonyfoxy group in which th aralkyi part is as d fined b low, a phthaltdyloxy group, a(5-methyl- 
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2-oxo-1 f 3Klioxolen-4-yl)msthoxy group, a (5-ph nyl-2^o-1,3^ioxolen-4-yj)methQxy group, a group of 
formula -NR«Rb 

in which R* and R b are the same or different and each represents a hydrogen atom, an al- 
ky! group having from 1 to 4 carbon atoms or a substituted alkyl group which has from 1 to 4 carbon atoms 
and which is substituted by at least one of substituents C, defined below, 

an aralkylamino group in which the aralkyl part is as defined below, an alkanoylamino group having from 
1 to 1 8 carbon atoms, an alkenoylamino group having from 3 to 6 carbon atoms, a cydoaikylcarbonyl amino 
group having from 4 to 8 carbon atoms, an arylcarbonylamino group in which the aryi part is as defined 
below, an alkoxycarbonylamino group having from 2 to 5 carbon atoms, an araikytoxycarbonylamino group 
in which the aralkyl part is as defined below, a phthaJidylamino group, a (5-methyj-2-oxo-1,3-dioxo!en- 
4-yl)methyiamino group, a (5-phenyl-2-oxo-1,3-dioxolefi^yl)methylamino group or a nitro group; 
Y represents a group of formula -NH- or an oxygen or sulphur atom; and 

n is an integerfrom 1 to 5, and, when n is an integer from 2 to 5, the groups represented by R 1 may 
be the same as or different from each other; 

said substituents A are selected from halogen atoms, hydroxy groups, afkoxy groups having from 
1 to 4 carbon atoms and cyano groups; 

said substituents A are selected from alkyl groups having from 1 to 4 carbon atoms, halogen atoms 
and alkoxy groups having from 1 to 4 carbon atoms; 

said substituents C are selected from alkoxy groups having from 1 to 4 carbon atoms, aikanoyloxy 
groups having from 1 to 6 carbon atoms and arylcarbonyioxy groups in which the aryl part is as defined 
below; 

said aralkyl parts of said aralkyioxy, aralkyloxycarbonyloxy, aralkylamino and aralkyloxycarbony- 
lamino groups are alkyl groups which have from 1 to 4 carbon atoms and which are substituted by at least 
one aryl group as defined below; 

said aryl groups and said aryl parts of said arylcarbonyioxy groups and of said arylcarbonylamino 
groups have from 6 to 10 carbon atoms in a carbocyclic ring which is unsubstituted or is substituted by 
at least one of substituents D, defined below; and 

said substituents D are selected from the groups and atoms defined above in relation to R 1 , other 
than said hydrogen atom]; 

or a tautomer thereof or a pharmaceutically acceptable salt of said compound of formula (I) or of 
said tautomer, which process comprises the steps: 

reacting a compound of formula (III): 




(in which R\ R2 and n are as defined above and X represents a halogen atom) with a compound of formula 
(IV): 




(in which Y is as defin d above and R** represents a hydrogen atom r a hydroxy or nitro group) to giv 
a compound of formula (Ic): 
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(in which R\ R 2 , R 3 ", n and Y are as defined above); and 

if required, converting the hydroxy or nitro group represented by R 3 * to any other group represented 

byR 3 . 

A process according to Claim 1 , in which the reagents and reaction conditions are so chosen as to prepare 
a tautomer having the formula (la) or (lb): 




in which R 1 , R 2 , Y and n are as defined in Claim 1 and Z represents a group of formula =NH or an oxygen 
atom. 

A process according to Claim 1 or Claim 2, in which the reagents and reaction conditions are so chosen 
as to prepare a compound of formula (I) or a salt thereof, in which R 1 represents a hydrogen atom, an 
alkyt group having from 1 to 4 carbon atoms, a halogen atom, a fluoroalkyl group having from 1 to 4 carbon 
atoms and at least one fluorine atom, a hydroxy group, an alkoxy group having from 1 to 4 carbon atoms, 
a fluoroalkoxy group having from 1 to 4 carbon atoms and at least one fluorine atom, an alkylthio group 
having from 1 to 4 carbon atoms, a fluoroalkylthio group having from 1 to 4 carbon atoms and at least 
one fluorine atom, an amino group, an alkanoyi group having from 1 to 5 carbon atoms, a f luoroalkanoyi 
group having from 2 to 5 carbon atoms and at least one fluorine atom, an alkoxycarbonyi group having 
from 2 to 5 carbon atoms, a carbamoyl group, a cyano group, a nitro group, an alkanesul phony! group 
having from 1 to 4 carbon at ms, a f iuoroalkanesulphonyl group having from 1 t 4 carbon atoms and at 
I ast one fluorin atom, or a sulphamoyt group. 
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4. A process according to any on of Claims 1 to 3, in which the reagents and reaction conditions are so 
chosen as to prepare a compound of formula (I) or a salt thereof, in which R2 represents an aikanoyl group 
having from 2 to 6 carbon atoms, a substituted aikanoyl group which has from 2 to 6 carbon atoms and 
which is substituted by at least one of substituents A' t defined below, a cydoalkyfcarbonyl group having 
from 4 to 7 carbon atoms, a substituted cydoalkyfcarbonyl group which has from 4 to 7 carbon atoms and 
which is substituted by at least one of substituents A', defined below, a substituted benzoyl group having 
at least one fluorine substituent, or a 5,6^ihydro-1,4,2-dioxazin-3-yl group; and 

said substituents A' are selected from fluorine atoms, chlorine atoms, hydroxy groups, methoxy 
groups, ethoxy groups and cyano groups. 

5. A process according to any one of Claims 1 to 4, in which the reagents and reaction conditions are so 
chosen as to prepare a compound of formula (I) or a salt thereof, in which R* represents a hydrogen atom, 
a hydroxy group, an alkoxy group having from 1 to 4 carbon atoms, an alkoxymethoxy group in which the 
alkoxy part has from 1 to 4 carbon atoms, an aJkanoyioxymethoxy group in which the aikanoyl part has 
from 1 to 5 carbon atoms, a benzyloxy group which is unsubstituted or is substituted by at least one of 
substituents D', defined below, an alkanoyloxy group having from 1 to 18 carbon atoms, an alkenoyloxy 
group having 3 or 4 carbon atoms, a cydoalkylcarbonyfoxy group having from 4 to 7 carbon atoms, a berv 
zoyloxy group which is unsubstituted or is substituted by at least one of substituents D*, defined below, 
an aJkoxycarbonyioxy group having from 2 to 5 carbon atoms, a benzyloxycarbonytoxy group which is urv 
substituted or is substituted by at least one of substituents D', defined below, a phthalidyloxy group, a (5- 
methyl-2-oxo-1,3-dioxolen-4-yl)methoxy group, a (5-phenyl-2-oxo-1 f 3-dioxolen-4-yl)methoxy group, a 
group of formula -NR«R b 

in which R« and R b are the same or different and each represents a hydrogen atom, a methyl 
group or an ethyl group, or R« represents a hydrogen atom and R«> represents an alkanoyloxymethyl group 
in which the aikanoyl part has from 1 to 5 carbon atoms, 

a benzyiamino group, an alkanoylamino group having from 1 to 18 carbon atoms, an alkenoylamino group 
having 3 or 4 carbon atom, a cycloalkylcarbonyiamino group having 6 or 7 carbon atoms, a benzoylamino 
group which is unsubstituted or is substituted by at least one of substituents D', defined below, an alkox- 
ycarbonylamino group having from 2 to 5 carbon atoms or a benzyloxycarbonyfamino group which is un- 
substituted or is substituted by at least one of substituents D', defined below; and 

said substituents are selected from fluorine atoms, chlorine atoms, methyl groups and methoxy 
groups. 

6. A process according to any one of Claims 1 to 5, in which the reagents and reaction conditions are so 
chosen as to prepare a compound of formula (I) or a salt thereof, in which Y represents an oxygen or sul- 
phur atom. 

7. A process according to Claim 1 or Claim 2, in which the reagents and reaction conditions are so chosen 
as to prepare a compound of formula (I) or a salt thereof, in which: 

R 1 represents a hydrogen atom, an alky! group having from 1 to 4 carbon atoms, a halogen atom, 
a f luoroalkyl group having from 1 to 4 carbon atoms and at least one fluorine atom, a hydroxy group, an 
alkoxy group having from 1 to 4 carbon atoms, a fluoroalkoxy group having from 1 to 4 carbon atoms and 
at least one fluorine atom, an alkylthio group having from 1 to 4 carbon atoms, a fluoroaikylthio group 
having from 1 to 4 carbon atoms and at least one fluorine atom, an amino group, an aikanoyl group having 
from 1 to 5 carbon atoms, a f luoroalkanoyi group having from 2 to 5 carbon atoms and at least one fluorine 
atom, an aJkoxycarbonyi group having from 2 to 5 carbon atoms, a carbamoyl group, a cyano group, a 
nitro group, an alkanesulphonyl group having from 1 to 4 carbon atoms, a fluoroalkanesulphonyl group 
having from 1 to 4 carbon atoms and at least one fluorine atom, or a sulphamoyi group; 

R 2 represents an aikanoyl group having from 2 to 6 carbon atoms, a substituted aikanoyl group 
which has from 2 to 6 carbon atoms and which is substituted by at least one of substituents A', defined 
below, a cydoalkytcarbonyi group having from 4 to 7 carbon atoms, a substituted cycloalkylcarbonyl group 
which has from 4 to 7 carbon atoms and which is substituted by at least one of substituents A', defined 
below, a substituted benzoyl group having at least one fluorine substituent or a 5,6-dihydro-1,4,2-diox- 
azin-3-yf group; 

R 3 represents a hydrogen atom, a hydroxy group, an alkoxy group having from 1 to 4 carbon atoms, 
an alkoxymethoxy group in which the alkoxy part has from 1 to 4 carbon atoms, an alkan yloxymeth xy 
group in which the alkanoyi part has from 1 to 5 carb n atoms, a b nzyloxy group which is unsubstituted 
or is substituted by at least ne of substituents D\ defined below, an alkan yl xy group having from 1 to 
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1 8 carb n atoms, an alkenoyloxy group having 3 or 4 carbon atoms, a cydoalkyl carbonyloxy group having 
from 4 to 7 carbon atoms, a benzoyloxy group which is unsubstituted or is substituted by at least one of 
substituents D\ defined below, an aJ koxy carbo nykxxy group having from 2 to 5 carbon atoms, a benzyl oxy- 
carbonyioxy group which is unsubstituted or is substituted by at least one of substrtuents D\ defined below, a 

5 phthalidyloxy group, a (5-methyl-2-oxo-1 f 3-d ioxolen-4-yl)met hoxy group, a (5-phenyl-2-oxo-1 ,3-dioxolen-4-yl) 

methoxy group, a group of formula -NR"R b 

in which R a and R b are the same or different and each represents a hydrogen atom, a methyl 
group or an ethyl group, or R" represents a hydrogen atom and R*> represents an alkanoyioxymet hyi group 
in which the aikanoyl part has from 1 to 5 carbon atoms, 

10 a benzylamino group, an aikanoyl amino group having from 1 to 18 carbon atoms, an alkenoylamino group 

having 3 or 4 carbon atoms, a cydoaJkyfcarbonylamino group having 6 or 7 carbon atoms, a benzoylamino 
group which is unsubstituted or is substituted by at least one of substituents D', defined below, an alkox- 
ycarbonyf amino group having from 2 to 5 carbon atoms or a benzyloxycarbonyl amino group which is un- 
substituted or is substituted by at least one of substituents D*, defined below; 

is Y represents an oxygen or sulphur atom; 

said substituents A' are selected from fluorine atoms, chlorine atoms, hydroxy groups, methoxy 
groups, ethoxy groups and cyano groups; and 

said substituents D* are selected from fluorine atoms, chlorine atoms, methyl groups and methoxy 
groups. 

20 

8. A process according to any one of the preceding Claims, in which the reagents and reaction conditions 
are so chosen as to prepare a compound of formula (I) or a salt thereof, in which R 1 represents a hydro- 
genatom, a methyl group, an ethyl group, a halogen atom, a methyl group substituted by at least one flu- 
orine atom, a hydroxy group, a methoxy group, an ethoxy group, a methoxy group substituted by at least 

2s one fluorine atom, a methylthio group, a methytthio group substituted by at least one fluorine atom, a fbr- 

myl group, an acetyl group, an acetyl group substituted by at least one fluorine atom, an alkoxycarbonyi 
group having from 2 to 4 carbon atoms, a carbamoyl group, a cyano group, a nitro group, a methanesul- 
phonyl group, an efhanesulphonyl group, a methanesulphonyi group substituted by at least one fluorine 
atom, or a sulphamoyl group. 

30 

9. A process according to any one of the preceding Claims, in which the reagents and reaction conditions 
are so chosen as to prepare a compound of formula (I) or a salt thereof , in which R 2 represents an aikanoyl 
group having from 2 to 6 carbon atoms, a substituted aikanoyl group which has from 2 to 6 carbon atoms 
and which is substituted by at least one fluorine atom, a cycfoalkytcarbonyl group having from 4 to 7 carbon 

35 atoms, or a substituted cycloalkylcarbonyl group which is substituted by at least one fluorine atom. 

10. A process according to any one of the preceding Claims, in which the reagents and reaction conditions 
are so chosen as to prepare a compound of formula (I) or a salt thereof, in which R 3 represents a hydrogen 
atom, a hydroxy group, a methoxy group, an ethoxy group, a t-butoxy group, a met hoxymet hoxy group, 

^ an alkanoyioxymet hoxy group in which the aikanoyl part has from 1 to 5 carbon atoms, a bertzyioxy group, 

an alkanoyfoxy group having from 1 to 1 2 carbon atoms, an alkenoyloxy group having 3 or 4 carbon atoms, 
a cydoalkyl carbonyloxy group having from 4 to 7 carbon atoms, a benzoyloxy group, an alkoxycarbonyioxy 
group having from 2 to 5 carbon atoms, a benzyloxy carbonyloxy group, a phthalidyloxy group, a (5-methyl- 
2-oxo-1,3-dioxolen-4-yl)methoxy group, a (5-phenyl-2-oxo-1,3-dioxolen-4-y!)methoxy group, an amino 

^ group or a t-butoxycarbonyl amino group. 

11. A process according to Claim 1 or Claim 2, in which the reagents and reaction conditions are so chosen 
as to prepare a compound of formula (I) or a salt thereof, in which: 

R 1 represents a hydrogen atom, a methyl group, an ethyl group, a halogen atom, a methyl group 
substituted by at least one fluorine atom, a hydroxy group, a methoxy group, an ethoxy group, a methoxy 

50 group substituted by at least one fluorine atom, a methylthio group, a methylthio group substituted by at 

least one fluorine atom, a formyi group, an acetyl group, an acetyl group substituted by at least one fluorine 
atom, an alkoxycarbonyi group having from 2 to 4 carbon atoms, a carbamoyl group, a cyano group, a 
nitro group, a methanesulphonyi group, an et nan esu! phony! group, a methanesulphonyi group substituted 
by at least one fluorine atom, or a sulphamoyl group; 

55 R 2 represents an aikanoyl group having from 2 to 6 carbon atoms, a substituted aikanoyl group 

which has from 2 to 6 carbon atoms and which is substituted by at least one fluorine atom, a eye! alkyl- 
carbonyt group having from 4 to 7 carb n atoms, or a substituted cycloalkylcarbonyl group which is sub- 
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stituted by at least one fluorine atom; 

R3 represents a hydrogen atom, a hydroxy group, a methoxy group, an thoxy group, a t-butoxy 
group, a methoxymethoxy group, an alkanoytoxym thoxy group in which the alkanoyt part has from 1 to 
5 carbon atoms, a benzytoxy group, an aJkanoytoxy group having from 1 to 12 carbon atoms, an alkenoy- 
5 loxy group having 3 or 4 carbon atoms, a cycloaikytcarbonyloxy group having from 4 to 7 carbon atoms, 

a benzoyioxy group, an aikoxycarbonyloxy group having from 2 to 5 carbon atoms, a benzyloxycarbony- 
loxy group, a phthaiidytoxy group, a (5-methyi-2-oxo-1 ,3-dtoxolen-4-yi)methoxy group, a (5-phenyJ-2- 
oxo-1 ,3-dioxolen-4-y1)methoxy group, an amino group or a t-butoxycarbonyt amino group; and 
Y represents an oxygen or sulphur atom. 

A process according to any one of the preceding Claims, in which the reagents and reaction conditions 
are so chosen as to prepare a compound of formula (I) or a salt thereof, in which R 1 represents a halogen 
atom, a trifluoromethyi group, a hydroxy group, a drfluoro me thoxy group, a trifluoromethoxy group, a 
fluoromethylthio group, a trifluoromethylthio group, a formyl group, an acetyl group, a trifluoroacetyl 
group, a cyano group or a nitro group. 



13. A process according to any one of the preceding Claims, in which the reagents and reaction conditions 
are so chosen as to prepare a compound of formula (I) or a salt thereof, in which R 3 represents a hydrogen 
atom, a hydroxy group, a pivaloyioxyrnethoxy group, an alkanoyloxy group having from 2 to 10 carbon 
atoms, an aikoxycarbonyloxy group having from 2 to 5 carbon atoms or a (5-methyl-2-oxo-1,3-dioxoIen- 
4-yl)methoxy group. 

14. A process according to any one of the preceding Claims, in which the reagents and reaction conditions 
are so chosen as to prepare a compound of formula (I) or a salt thereof, in which Y represents a sulphur 
atom. 

15. A process according to Claim 1 or Claim 2, in which the reagents and reaction conditions are so chosen 
as to prepare a compound of formula (I) or a salt thereof, in which: 

R 1 represents a halogen atom, a trrf luoromethyl group, a hydroxy group, a difluoromethoxy group, 
a trifluoromethoxy group, a drf luoromethylthio group, a trif luoromethyithio group, a formyl group, an acet- 
yl group, a trifluoroacetyl group, a cyano group or a nitro group; 

R 2 represents an alkanoyl group having from 2 to 6 carbon atoms, a substituted alkanoyl group 
which has from 2 to 6 carbon atoms and which is substituted by at least one fluorine atom, a cycioalkyi- 
carbonyi group having from 4 to 7 carbon atoms, or a substituted cycioalkyicarbonyi group which is sub- 
stituted by at least one fluorine atom; 

R 3 represents a hydrogen atom, a hydroxy group, a pivaloyloxymethoxy group, an alkanoyloxy 
group having from 2 to 10 carbon atoms, an aikoxycarbonyloxy group having from 2 to 5 carbon atoms or 
a (5-methyJ-2-oxo-1,3-dioxoleiv4-y1)methoxy group; and 

Y represents a sulphur atom. 

16. A process according to any one of the preceding Claims, in which the reagents and reaction conditions 
are so chosen as to prepare a compound of formula (I) or a salt thereof, in which R 1 represents a fluorine 
or chlorine atom. 



17. A process according to any one of the preceding Claims, in which the reagents and reaction conditions 
45 are so chosen as to prepare a compound of formula (I) or a salt thereof, in which R 2 represents an acetyl 

group, a propionyi group, a substituted acetyl or propionyl group which is substituted by at least one flu- 
orine atom, a cydopropylcarbonyt group, a cyclobutylcarbonyl group, or a substituted cydopropyicarbonyi 
or cyclobutylcarbonyl group which is substituted by at least one fluorine atom. 

so 18. A process according to any one of the preceding Claims, in which the reagents and reaction conditions 
are so chosen as to prepare a compound of formula (I) or a salt thereof, in which R 3 represents a hydrogen 
atom, a hydroxy group, a pivaloyloxymethoxy group, an alkanoyloxy group having from 2 to 6 carbon atoms 
or an aikoxycarbonyloxy group having from 2 to 5 carbon atoms. 

55 19. A process according to Claim 1 or Claim 2, in which the reagents and reaction conditions are so chosen 
as to prepare a compound of formula (I) r a salt th reof, in which: 
R 1 represents a fluorine or chlorine atom; 

R 2 repres nts an acetyl group, a propionyl group, a substituted acetyl or propi nyl group which is 
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substituted by at least one f luorin atom, a cydopropylcarbonyl group, cyclobutyicarbonyl group, or a sub- 
stituted cydopropylcarbonyl or cyclobutylcarbony) group which is substituted by at least on fluorine atom; 

R 3 represents a hydrogen atom, a hydroxy group, a pivaloyloxymet hoxy group, an alkanoyloxy 
group having from 2 to 6 carbon atoms or an al koxycarbonyloxy group having from 2 to 5 carbon atoms; 
5 and 

Y represents a sulphur atom. 

20. A process according to any one of the preceding Claims, in which the reagents and reaction conditions 
are so chosen as to prepare a compound of formula (I) or a salt thereof, in which n is from 1 to 3. 

10 

21. A process according to any one of the preceding Claims, in which the reagents and reaction conditions 
are so chosen as to prepare a compound of formula (I) or a salt thereof, in which n is 1 . 

22. A process according to Claim 1 , in which the reagents and reaction conditions are so chosen as to prepare: 
5^2-fluoro-a-propionylbenzyl)-4 t 5,6 t 7-tetrahydrothienc{3 t 2-cJpyridine; 
5^a-<^ciopropy!carbonyl-2-flucTobenzylM,5,6J-tetrahydrothieno [3,2-cJpyridine; 
5-(2-ch!oro-a-cydopropylcarbonylbenzy^ [3,2-cJpyridine; 
2-acetoxy-5-(a-cydopropylcaroonyl-2-fluoroberav^ 
5-{a-cyclopTOpylcarbcnyl-2-flucTOb 
2-butyryloxy-5-(a-cyclopropyicart>onyl-2-fto^ 
5-(a-cyclopropylcarbonyl-2-fluorobenz^ 
5-(a-cyclopropylcarbonyl-2-fluoTO 
5-(a-cyclopiT)py1carbony!-2-fluoro 
2-t-butoxyearbony1oxy-5-(a^ 

idine; 

5-(a-cydcpropylcarbCfly^2-fluoro^ 

dine; 

5-(2-chloro-a-cydopfopylcart»^ and/or 
its tautomer; 

5-(2-fluoro-a-propionylbenzyl)-2-oxo-2,4,5,6 t 7,7a-hexahydrothieno[3,2-cJpyridine and/or its tau- 
tomen 

5-(a-cydciiropylcarbonyf-2-^ and/or 
its tautomen 

2-acetoxy-5-(2-chloro-a-cydopropylcarbonyi^ 
5-[a-(2-fluorocydopropylcart)onyl-2-fluorobenzyl]-2-oxo- 
dine and/or its tautomer; 

2-acetcov-54a-(2-fluorocydopropylcaitortyl-2-flw 
or a pharmaceutical^ acceptable salt thereof. 
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23. A process for preparing a pharmaceutical composition for the treatment and prophylaxis of thrombosis 
or embolisms, which comprises mixing a blood platelet aggregation inhibitor with a pharmaceutical ly ac- 
ceptable carrier or diluent, in which said inhibitor is at least one compound of formula (I), or a tautomer 
or pharmaceutically acceptable salt thereof, as daimed in any one of the preceding Claims. 

24. The use of at least one compound of formula (I), or a tautomer or pharmaceutically acceptable salt thereof, 
45 as defined in any one of Claims 1 to 22 for the manufacture of a medicament for the treatment or prophy- 
laxis of thrombosis or embolisms. 
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